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© Pharmaceutically active compounds. 

© The disclosed invention is compounds represented by the formula 

2-X-Q-Y-W , Z-X-Q-y-W'-Y-Q-X-Z 

I II 
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and pharmaceutically acceptable acid addition, basic addiUon and quarternary amine salts thereof and phar- 
maceutically acceptable solvates thereof, wherein ......... w 

each Z is Independently tetiary butyl, phenyl, naphthyl or adamantyl: substiU-ted phenyl, wherein *e sub- 
stituents are one or more of halogen, lower alkoxy. phenoxy. nitrile. nitro. phenylsulfonyl. loweralkylsulfony . 
oxa20l-2-yl. lower alkanoyl. benzoyl, lower alkoxycarbonyl. lower alkyl. lower alkylthio. phenyl. 
Dhenylaminothiocarbonyl. or lower alkylaminothiocarbonyi. hydroxyiminoloweralkyi hydroxyloweralkyl or car- 
bonyl- or 4 or 6 membered unsubstituted or substituted heterocyclic ring containing at least one nitrogen with 
the remaining member of the ring being at least one carbon, and optionally sulfur or oxygen, wherein the 
substituents are one or more of carboxyi. hydroxymethyl. lower alkyl. loweralkylcarbonyl or aryi lower alkyl: . 
X and Y are each independently a bond, -O*. 
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each Q is independently a divalent substituted or unsubstituted. straight or branched chain lower alkanedlyl. 
lower alkanediyl-cycloalkanediyl-lower alkanediyl. lower alkenedlyl, lower alkynediyi, phenylene, dihydrofurandlyl, 
loweralkanediyl-dihydrofurandiyl-Ioweralkanedlyl, tetrahydrofurandiyl, tetrahydropyrandiyl. loweralkanediyl- 
tetrahydropyrandlyl-loweralkanediyl or. loweralkanediyl-tetrahydrofurandiyl-loweralkanediyl, wherein the sub- 
stituents are one or more of hydroxy, ketalized adjacent hydroxys, epoxy, fluorine, chlorine, azide. or amino; 
W is a monovalent substituted or unsubstituted aryl group or a heterocyclic single or fused ring containing from 
4 to 10 ring atoms, at least one hetero atom of which is a nitrogen atom ahd the remaining ring atoms being at 
least one carbon and optionally sulfur or oxygen, wherein the substituents are one or more of hydroxy, oxo 
amino, carbamoyl, carboxyl, nitrile. nitro. lower alkoxy carbonyl. halogen, sulfamyl, lower alkyi, lower alkylthio, 
lower alkoxy. hydroxyloweralkyi, lower alkoxycarbonylloweralkyl, amino loweralkyi, carboxyloweralkyi, guanidlno. 
thioureido, lower alkylsulfonylamino, aminocarbonylloweralkyi, allyloxycarbonylmethyl or carbamoyloxyloweralkyi; 
with the proviso that W cannot be substituted or unsubstituted isoxazolyl, andwith the further proviso that when Z 
is 2-chloro-4-methoxyphenyl. X is -0-. Q is C5-C7 alkanediyl and Y Is a bond. W is not Imidazolyl substituted at 
position 2, 4 and 5 with 1-3 substituents Independently selected from the group consisting of hydrogen, 
hydroxyloweralkyi. nitro, loweralkoxycarbonyl, lower alkyI and amino methylene; 
w' is divalent W. 

The compounds have antiviral activity., antiinflammatory activity and are PAF inhibitors. 
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PHARMACEUTICALLY ACTIVE COMPOUNDS 



This application Is a continuation-in-part of U.S. Application Serial No, 07''378.476 filed December 7, 
1989 which in turn is a continuation-in-part of U.S. Application Serial No. 06/940.125 filed December 10, 
1986. 

This invention relates to compounds witti pharmaceutical activity. i.e. antiviral, antiinflammatory and 
platelet activating factor inhibition, their pharmaceutically acceptable salts and solvates and pharmaceutical 
compositions containing the active compounds. 

Arildone. a compound represented by tiie formula 



is active in vitro against herpes virus and polio virus, but is only marginally active against rhinoviruses. 
Diana et aT, XMed. Chem. 28 . 748 (1985) prepared some alkyl-substituted isoxazole analogs of arildone in 
an attempt to prepare compounds witii broad spectrum activity against picornaviruses. Some of the 
compounds were active against botii rhinovirus type 2 and poliovirus type 2. However, there is no indication 
that any of the Diana et al. compounds have activity as antiinflammatories or as platelet activating factor 
inhibitors. I^any of the compounds of this invention possess such activity. 

The compounds of tiiis invention are represented by ttie following sf uctural formulas I and H 



pharmaceutically acceptable acid addition, basic addition, and quaternary amine salts ttiereof and phar- 
maceutically acceptable solvates thereof, wherein 

each Z is independentiy tertiary butyl; phenyl: naphtiiyl; adamantanyl: substituted phenyl, wherein the 
substituents are one or more of halogen, lower alkoxy. phenoxy. nitrile, nitro. phenylsulfonyl, loweralkylsul- 
fonyl, oxa2ol-2-yi, lower alkanoyi, benzoyl. lower aikoxycarbonyl, lower alkyi, phenyl, lower alkylthio, 
phen'yiaminothiocarbonyl. lower alkylaminotiiiocarbonyl, hydroxyiminoloweralkyl. hydroxyloweralkyi or car- 
bamyl; or 4 to 6 membered unsubstituted or substituted heterocyclic ring containing at least one nitrogen in 
the ring with the remaining members of the ring being at least one carbon, and optionally sulfur or oxygen 
wherein tiie substituents are one or more of •COOH. -CH2OH. lower alkyl. loweralkylcarbonyl. or aryl tower 
alkyi; 

X and Y are each Independently a bond. *0*. 



each Q is independentiy a divalent substituted or unsubstituted. straight or branched chain lower alkanediyl. 
loweralkanediyl-cycloalkanedlyl-loweralkanediyl. lower alkenediyl. lower alkynediyi, phenylene. dihydrofuran- 
diyl, loweralkanediyl-dihydrofurandiyl-loweralkanedily, tetrahydrofurandiyl. tetrahydropyrandiyl. 
loweralkanediyl-teti-ahydropyrandiyl-loweralkanediyl. loweralkanediyl-tetrahydrofurandiyl-loweralkanediyi 
wherein tiie substituents are one or more of hydroxy, ketalized adjacent hydroxys (see. for example. 
Example 91). epoxy, fluorine, chlorine, azide, or amino; 

W is a monovalent substituted or unsubstituted aryl group, wherein the substituents on tiie aryl group are as 




Z-X-Q-Y-W 
I 



II 




CH3O |0H NOCH3 
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defined above for Z wherein Z is substituted phenyl, or an unsubstituted or substituted heterocyclic single 
or fused ring containing from 4 to 10 ring atoms, at least one hetero atom of which is a nitrogen atom and 
the remaining ring atoms being at least one carbon and optionally sulfur or oxygen, wherein the substituents 
on the heterocyclic ring are one or more of hydroxy, oxo, amino, carbamoyl, carboxyl. nitrile, nitro. lower 

5 alkyl. loweralkoxycarbonyl. halogen, sulfamyl. loweralkoxycarbonylloweralkyi, loweralkythio. lower alkoxy. 
hydroxy loweralkyi, amino loweralkyi, carboxy loweralkyi, guanidino. Ihioureldo. lower alkyl sulfonylamino,. 
aminocarbonylloweralkyl. allyloxycarbonylmethyl or carbamoyloxyloweralkyl. with the proviso that W cannot 
be substituted or unsubstituted isoxazolyl, and with the further proviso that when Z Is 2-chloro-4- 
methoxyphenyl, X is -0-. Q is C5-C7 alkanediyi and Y is a bond. W is not imidazolyl substituted at positions 

fO 2. 4 and 5 with 1-3 substituents independently selected from the group consisting of hydrogen, hydrox- 
yloweralkyl, nitro. loweralkoxycarbonyl, lower alkyl and amino methylene: 
W' is divalent W. 

The invention also includes pharmaceutical compositions containing pharmaceuticaliy effective amounts 
of a compound of formula I or formula II as well as method of treating virus infections, inflammation and 
IS inhibiting platelet activating factor using the appropriate pharmaceutical compositions. 

As used herein "lower alkyl" alone or in combined form. e.g. "lower alkoxy" or "loweralkanediyi". 
means straight or branched chain alkyl groups of from 1 to 10 carbon atoms, e.g. metiiyl, etiiyl. propyl, 
Isopropyl. butyl, t-butyl, pentyl, neopentyl. hexyl and the like. 

The heterocyclics at Z and W are monovalentiy bonded to X and Y respectively by a hetero atom, 
20 preferably nitrogen, or by a carbon atom. The heterocyclics at w' preferably have two nitrogens, each of 
which is bonded to a separate -Y-Q-X-Z moiety. 

Heterocyclic groups within the scope of tiiis invention for Z are, for example, imidazolyl (such as 
imidazol-1-yl. imidazol-2-yl. imidazol-4-yl. and imidazol-S-yl), dihydrothiazolyl (such as 4, 5-dihydrothiazol-2- 
yl), tetrazol (such as tetrazol-S-yl. letrazol-l-yl. and tetra2ol-2-yl). pyridinyl (such as pyridin-2-yl). triazolyl 
25 (such as 1. 2. 4-tria20l-1-yl). tetrahydro-pyrimldinyl (such as 1. 2. 3. 4-tetrahydro-pyrimidin-1-yl). dihydro- 
oxazolyl (such as 4. 5-dihydrooxa20l-2-yl). pyrrolidinyl (such as pyrrolidin-1-yl). pyrazolyl (such as pyrazol- 
1-yl and pyra20l-2-yl), morpholinyl. azetidinyl. and oxetanyl. All possible attachment positions of the above 
heterocyclic groups are within the scope of this invention. 

Heterocyclic groups within the scope of tills invention for W are. for example, all those listed above for 
30 Z and. in addition, fused ring compounds, for example benzamidazolyl (such as benzimidazol-l-yl and 
benzimidazol-2-yl), naphttiyridinyl (such as naphtfiyridin-1-yl), purine (such as purine-9-yl and purine-7-yl). 
and quinolinyl. 

Heterocyclic groups within tiie scope of this invention for W are all those listed above for Z and W. but 
being divalent For example, if w' were tetrahydro-pyrimidinyl. it could be 1. 2. 3. 4-tetrahydro-pyrimidin-1. 
35 3-diyl. w' as a benzimidazolyl group could be, for example benzimidazol-l ,3-dlyl. In other words, to obtain 
a possible w' group from the groups listed for Z and W, the "yl" suffix in the Z and W radical is replaced 
by "dlyr. 

"Aryl" as used herein refers to phenyl and naphtiiyl. 

"Halogen" as used herein means chlorine, fluorine, bromine or iodine with chlorine or fluorine preferred. 
40 "Cycloalkane". alone or in combined form, means a 4, 5, 6 or 7 membered saturated carbocyclte ring. 
"Lower alkene", alone or In combined form, means a 2 to 10 carbon branched or straight chain alkene 
group. 

"Lower alkyne". alone or in combined form, means a 2-10 carbon branched or straight chain alkyne 

45 "Pharmaceuticaliy acceptable salts" as used herein means acid addition salts formed from mineral 
acids such as hydrochloric, hydrobromic, phosphoric or sulfuric acids, or formed from organic carboxylic or 
sulfonic acids such as trifluoroacetic. para-toluene, sulfonic, maleic, acetic, citric, oxalic, succinic, benzoic, 
tartaric, fumaric, mandellc. ascorbic and malic acids, or quaternary salts prepared from such organic haiides 
as metiiyl iodide, ethyl iodide, benzyl chloride and ttie like, although all pharmaceuticaliy acceptable 
50 quaternary salts are contemplated. Basic addition salts are also witiiin the scope of this invention. 

The above salts are made by conventional means in tiie art. e.g. reaction of tiie compound with ttie 
appropriate acid, organic hallde. or base. 

The preferred salt is the hydrochloride salt 

"Hydroxy protecting group" as used herein means any known hydroxy protecting group which Is 
55 removed by conventional reactions which do not adversely affect the compounds produced. Typical suitable 
hydroxy protecting groups are t-butyldimethylsllyl (TBDMS) or tetrahydropyranyl. 

The compounds of this invention have been found to be active against ether-resistant RNA viruses, to. 
picornaviruses which includes enteroviruses and rhinovlaises. The enteroviruses include pollovinjs, coxsac- 
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kieviruses and echoviruses. Rhinoviruses include those viruses associated with the connmon cold and 
certain other respiratory ailments. Over one hundred serotypes are Identified. Although the compounds of 
this invention are not active against all the rhinoyiruses, they are active against a large number of them 
including rhinovirus 2. The compounds of this invention are also active against the enteroviruses such as 

5 poliovirus 2, coxsackieviruses A and B3, and ECHO. In addition, the compounds of this invention are active 
against certain ONA viruses such as herpesvirus and cytomegalovirus. 

In vitro antiviral activity of the compounds of this invention was determined by an assay which 
meaiiirei^e inhibitory effect a compound has on picomavlrus RNA synthesis: the extent that a test 
compound inhlbifs viral RNA synthesis is a measure of the ability of the compound to inhibit viral Infectivity. 

to The assay involves comparison of the incorporation of ^H-uridine into picornavirus RNA in the presence and 
absence (I.e.. a non-treated control) of the test compound and determination of the percentage of inhibition. 
To ensure that the maximum amount of 3H-uridine is incorporated into viral RNA rather than cellular RNA. 
actinomycin D is used to inhibit cellular RNA synthesis. Since the synthesis of picornavirus RNA is 
dependent on an RNA template rather than a DNA template, viral replication is not affected by actinomycin 

75 D. In tests against coxsackievirus B3, IC50 values of active compounds of this invention varied from about 2 
to about 8 micrograms/ml; against cosackievirus A21, values were from less than about 5 to about 20; 
against poliovirus 2. values were about 2 to about 9; and against rhinovirus 14 values were about 1 to about 
18 micrograms/ml, (The IC50 value is the concentration of test compound in micrograms per ml which 
results in a 50% decrease in viral RNA synthesis.) 

20 Compounds of this invention were also tested in a pre-mix plaque reduction assay (See U.S. Serial No. 
06/940.125. filed December 10, 1986) against echovirus 9, wherein the ICso values ranged from about 7 to 
about 18 micrograms/ml. 

Of the antiviral compounds within the scope of formulas I and 11. those which form water soluble acid 
addition salts are orally absorbable, show good tissue levels and serum stability. 
25 The preferred antiviral compounds of this invention are tiiose represented by the following formula 111 

r-)c-Q'-v\r III 

and pharmaceutically acceptable acid addition salts thereof, 
wherein 

is lower alkanediyi of 5. 6 or 7 carbons; lower alkynediyi of 6, 7 or 8 carbon atoms; all possible isomers 
30 of methylcyclohexylmethyl; tetrahydrofurandiyi, or {Ci-C2)loweralkanediyl-tetrahydrofurandiyl-(C' -02)- 
loweralkanediyl. wherein the tetrahydrofuran ring is substituted witii 0-2 hydroxy groups: 
W is unsubstituted or substituted imidazo-l-yl, purin-9-yl or imida20-2-yl, wherein said substituents are one 
or more of loweralkyi, hydroxy loweralkyi, nitro, lower alkoxycarbonyl. carboxymethyl. aminocarbonylmethyl: 
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The preferred acid addition salt is the hydrochloride. 

Certain compounds of tt^is invention have been found to display activity in animal models of inflamma- 
tion. Thus, in a reverse passive Arthus reaction In rats, the compounds were orally active when admin- 
istered at dosages of from 25 to 100 mg/kg and in the adjuvant induced arthritis test in rats were orally 
active. 

The reverse passive Arthus test evaluates test compounds for activity against an immune complex, cell- 
mediated inflammatory reaction. In tiie performance of the test, rats previously fasted for 24 "hours are 
dosed with tiie test compound, tiien after one hour are lightly anesthesized and injected (iv) with 1.0 mg 
bovine serum albumin (BSA) in O.l ml sterile saline. Then the rats are injected intrapleurally witfi 0.1 ml 
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sterile saline containing 100 micrograms of antibody protein to bovine serum albumin. 

Four hours after challenge, the rats are sacrificed and pleural cavity transudate is removed and the 
volume recorded. The pleural cavity is then washed with 3 ml of cold saline and the wash is removed and 
added to the original transudate. After being treated with an anticlot agent or EDTA, the transudate is cooled 

s on ice and the volumes of the test transudate and control transudate are adjusted to 5.5 ml with saline and 
their white blood cell counts are determined on a Z1 Coulter Counter. The differences between transudate 
volume (a measure of edema) and total white blood cell counts (a measure of neutrophil accumulation) 
between the controls and drug treated groups is a measure of the drugs antiinflammatory activity. These 
effects are slated as a percent inhibition or reduction in neutrophil count and transudate volume. 

10 The adjuvant induced arthritis test in rats evaluates the effect of a drug on an immune mediated model 
of chronic inflammation. In the performance of the test, animals (rats) are dosed orally with dmgs at a 
volume of 1 mi per 100 grams of body weight. The drug concentration is varied for different test dosages. 
The rats are dosed with tiie test compound one hour prior to sensitization with an adjuvant The adjuvant 
used In tiiis test model is heat killed mixed M. tuberculosis homogenized in paraffin oil. Controls are given 

75 the methylceilulose vehicle alone. 

The adjuvant is injected into the subplantar region of the left hind paw. immediately thereafter the 
volumes of the left and right hind paws are measured with a plethysmograph. Injected paw volumes are 
measured after 24 hours and then 21 days later. The contralateral hind paw is only measured 21 days later. 
The differences in paw volumes between the first and last measurements are related to Ih© degree of 

20 inflammation. Antiinflammatory drugs reduce these differences. 

The compounds of this invention which exhibit antiinflammatory activity are those with an imidazo-l-yl 
or lower alkyl substituted imidazo-l-yl at tiie W position of formula I. 

Preferred antiinflammatory compounds of ttiis invention are represented by the following compound IV 



and pharmaceutically acceptable acid addition salts thereof, wherein 

Rt. R2 and are each independentiy hydrogen, hydroxyloweralkyi or lower alkyl, with tine proviso that 
when one of R2 and R3 is lower alkyl. the other is hydrogen. 

Certain of tiie compounds of this invention have been found to display platelet-activating factor (PAF) 
antagonism. PAF has been shown to be involved in tiie patiiophysiology of various allergic and inflam- 
matory diseases. It is an important mediator of such processes as platelet aggregation, smootii muscle 
contraction, especially lung tissue, vascular permeability and neutrophil activation. Furthermore, recent 
evidence Implicates PAF as the underlying factor Involved In ain/vay hyperreactivity. As such. PAF is 
implicated in diseases such as asthma (bronchoconstriction and pulmonary edema) and inflammation. 

Antagonists or inhibitors of PAF. such as the compounds of this invention, would ttierefore be of use 
whenever PAF is a factor in the disease or disorder. This includes allergic diseases such as astiima, adult 
respiratory distress syndrome and urticaria.. and inflammatory diseases such as rtieumatold arthritis and 
osteoarthritis. 

In tiie in vivo PAF Induced Bronchiospasm in Guinea Pigs, compounds of this invention exhibit ICso 
values of fromabout 3 to about 60 mg per kg. In the in vitro PAF Antagonism Assay, compounds of this 
invention show an inhibition of PAF activity from about 20 to 100% at varying concentrations. 
The PAF Induced Bronchiospasm in Guinea Pigs assay is conducted as follows: 
Non-sensitized guinea pigs were fasted ovemight. and the following morning were anesthetized with 0.9 
ml/kg l.p. of dialurethane (0.1 gm/ml of diallylbarbituric acid. 0.4 gm/ml of etiiylurea and 0,4 gnvml of 
metiiane). The trachea was cannulated and the animals were ventilated by a Harvard rodent respirator at 55 
strokes/min witti a stroke volume of 4 ml. A side arm to tine tracheal cannula was connected to a Harvard 
pressure transducer to obtain a continuous measure of intratracheal pressure, which was measured on a 
Harvard polygraph. The jugular vein was cannulated for the adminstration of compounds. The animals were 
challenged i.v. with PAF (0.4 ug/kg in isotonic saline containing 0.25% BSA) and the peak increase in 
inflation pressure tiiat occurred within 5 min. after challenge was recorded. Test compounds were 
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administered either orally (2 hours prior to PAF as a suspension in 0.4% methyl cellulose vehicle) or 
Intravenously (10 minutes prior to PAF as a solution In DMSO). 

The effect of compounds on the bronchiospasm is expressed as a percent inhibition of the peak 
increase in intratracheal pressure compared to the peak Increase In the control group. The ICso is the 
dosage in mg/kg required to obtain a 50% inhibition. 

The In vitro PAF Antagonism Assay as conducted as follows: 

PlateTet^lvating factor (PAF) causes aggregation of platelets In a receptor-mediated mechanism. 
Therefore. PAF-induced platelet aggregation provides a simple and convenient assay to screen compounds 
for PAF antagonism. 

Preparation of platelet-rich plasma (PRP) 

IS Human blood (50 ml) is collected from healthy male donors In an anticoagulant solution (5 ml) 
containing sodium citrate (3.8%) and dextrose (2%). Blood is centrifuged at 110 X g for 15 min. and the 
supernatant (PRP) carefully transferred into a polypropylene tube. Platelet-poor-plasma (PPP) is prepared 
by centrifuging PRP at 12.000 X g for 2 min. (Beckman Mlcrofuge B). PRP is used within 3 hours of 
drawing the blood. 
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Platelet Aggregation Assay 

25 When an aggregating agent such as PAF is added to PRP. platelets aggregate. An aggregometer 
quantifies this aggregation by measuring and comparing light (infra-red) transmission through PPP and 
PRP The aggregation assays performed on the compounds of this invention are performed using a dual- 
channel aggregometer (Model 440. Chrono-Log Corp., Havertown. PA). PRP (0.45 ml) in aggregometer 
curettes is continually stirred (37* C). Solutions of test compounds or vehicle are added to the PRP. and 

30 after Incubation for 2 min.. 10-15 ul aliquots of PAF solution are added to achieve a final concentration of 1- 
5 X 10-«M. Incubations are continued until the increase in light transmission reaches a maximum (usually 2 
min,). Values for inhibition are calculated by comparing maximal aggregation obtained in the absence and 
the presence of the test compound and expressed as percent inhibition. For each experiment a standard 
PAF antagonist such as alprazolam is used as a positive internal control. 

35 Preferred PAF antagonist compounds of ttiis invention are represented by the following formula V: 

pharmaceutically acceptable acid addition salts or quaternary amine salts thereof, wherein 
Z2 Is phenyl; substituted phenyl wherein the substituents are independentiy one or more of halogen, 
loweralkylthio. loweralkylsulfonyl, lower alkoxy. oxazol-2-yl, phenoxy: imidazol-l-yl: lower alkyi substituted 
40 imidazol-l -yl; or tert-butyl: 
X* Is a bond, -0-, 



46 



NOH NOCH3 0 OH 

4. ,4. , -s-, X, -Ah- 



Q2 is lower alkanediyi of 5. 6 or 7 carbon atoms optionally substituted by -OH: loweralkynediyi of 6-8 carbon 
atoms: methylcyclohexylmethyl: tetrahydrofurandiyi; or (C.-C2)loweralkanediyl-tetrahydrofurandiyl- (C-Ca)- 
^ loweralkanediyl. wherein the tetrahydrofuran ring is substituted by 0-2 hydroxy groups: 

is a bond; and ^ , ^ 

W2 is imidazol-l -yl: substituted imidazol-1-yl wherein the substituents are independently one or more of 
loweralltyl, hydroxy loweralkyi. aminoloweralkyi and lower alkoxycarbonyl; imida2ol-2-yl: imida20l-4-yl: 
imidazol-5-yl: substituted imida2ol-2-yl. -4-yl or -5-yl. wherein the substituents are independently one or 
ss more of lower alkyi. and allyloxycarbonylmethyl: pyrrolidin-1-yl: benzimldazoM-yl: 1.4 dihydro-4-oxo-7- 
methyl-1.8-3-carboxyl-naphthyridin-l-yl: purin-9-yl: pyridin-2-yl; pyrazol-1-yl: or benzimidazol-2-yl. 

The most preferred compounds having PAF activity are represented by the following formula VI 
Z3.X3-Q'-W III 
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and pharmaceutically acceptable acid addition or quaternary salts thereof, wherein 
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IS 




^ CP is lower alkanediyl of 5, 6 or 7 carbon atoms optionafly substituted by -OH; tetrahydrofurandiyi; or (Ct- 
C2)lowera!kanediy!-tetrahydrofurandiyl-{Ci-C2)- lowerallcanediyJ, wherein the tetrahydrofuran ring is substi- 
tuted with 0-2 hydroxy groups: 




R* is hydrogen, lowerailcyl or hydroxy lowerailcyl; 
R5 is lower all^yl; 

R« and are independently one or more of hydrogen, loweralkyl. amino loweralkyi or nitro. 
^ The compounds of this invention are conventionally formulated for oral, parenteral, topical and 

transdermal use, oral Is preferred. 

This invention includes within its scope pharmaceutical compositions comprising the compounds of this 

invention in admixture with a pharmaceutically acceptable carrier therefor. In addition, the present invention 

also includes the use of the compounds of formulas I and II for preparing pharmaceutical compositions 
^ useful for treating viral Infections or inflammation, or for inhibiting platelet activating factor. In the foregoing 

compositions, tine active compounds of tills invention can be used alone as the sole active antiviral agent. 

sole active antiinflammatory agent or sole active PAF antagonist, or In combination witti other Uierapeutic 

agents. 

For tiie preferred oral administration, the compounds of this invention are typically formulated in tiie 
^ form of tablets, capsules, elixirs, solutions, suspensions and the like preferably solutions. For parenteral 
administration, they may be formulated into solutions or suspensions. Topical formulations such as lotions, 
creams, ointments, sprays and mechanical delivery devices, e.g. transdermal can also be made witii tfie 
compounds of this invention, " 

Typical pharmaceutically acceptable carriers for use in the formulations described above are exempli- 
^ tied by: sugars such as lactose, starches such as corn starch, cellulose and derivatives such as sodium 
carboxymethyl cellulose, etiiyl cellulose and methyl cellulose: and otiier carriers well known in the art. The 
compositions may also contain preservatives, aerosol propellents and coloring, Uiickening. suspending, 
dispensing, emulsifying, wetting, stabilizing and buffering agents. 
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The dosaoe of the compounds of this invention which is administered is dependent, in the iydgment of 
the Sentg dlrJdan^ upon a variety of factors, e.g. the age and weight of the individual being Jeated the 
modrorrdmLtratlon. the potency of the administered compound, the indication for which the drug is 
administered and the severity of the ailment being treated. . . * ^. * * f.^^ 

TySy.^e dosage administered per day for treating viral infections will be oral administrahon of from 
abou^^Sg to about 75 mg/kg daily in single or divided doses, with about 1:25 infg preferred The 
Se for^^ating inflammation is about 25 mg to about 2 gm administered daily in divided doses, with the 

''T:r:'^ZXflX^'-^^^^^^^ -"V - 3ing.e or divided doses of about 2^5 

mo/ka to about 50 mg/kg can be used, preferably about 2.5 mg/kg to about 25 mg.'1<g. Intravenous 
SisLon can be L'ut 0.5 mg/Kg to about 10 mg,kg per day with 0.5 mg^Vg to about 5 mg,kg 

'^^^^"if believed that the compounds of this invention are non-toxic when administered in the therapeutic 

dosages described above. .... .u j-. 

The compounds of this invention are prepared by the following methods. 
(A) to produce a compound of formula I. a compound of the formula 
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Z-X-Q -U 



T^^ZTc, ZS^Zr^""^. ^'-^ Q .onnu» . is » co«.n a, ,eas, one C ..e ^ 
- CH- 

wherein each R is independently hydrogen or tower alkyl. q' may also be the same as Q defined above 
minus at least one of the groups -C H-. and 

as L' is a leaving group, with a compound having the formula 
L2.y'-W' 

where is a leaving group. 

w" is as defined for W in formula I. or a tautomer thereof, and „,«.,n<i 
y \sZ sLe Y defined in fom^ula I. or. provided Q in formula I is to contain at least one of the groups 

90 -C H- 

wherein each R is independently hydrogen or lower alkyl. Y may also be the same as Y defined in 
formula I plus at least one of the groups • C H-; or 

R 

(B) to produce a compound of formula II and possibly a compound of formula I. at least one compound 
of the fomnuta 

whe'rein^Z. X. q' and are as defined previously is reacted with a compound of the formula 
40 L^Y-WV-L* 

wherein and L* are leaving groups 

each Y is independently as defined above, and 

'C^"a Z^IZZ. , Z an. W « « s,.. ana X ana y »,e sa... 

45 reacting a compound of the formula 

l2.y'-w' 

wherein v' and w' are as defined previously and 
is a leaving group, with a compound of the formula 

^M^rJ^ I s anri IS are leavino oroups and Q'' is divalent Q' as defined above, 
r^ein in "e Lve prrcesse" ^y reactive groups are protected if necessary or desired, the above 
processes followed, if necessary or desired, by 

l;;)rv:ro7aC^^^^^^ to another compound of formula 1 or formu^ 11. 

S if m^than one compound of fbm,ulas I or 11 is produced, separation of the compounds so 

SvTcXe^ion of any of the compounds so produced to an acid addition, basic addition, or quaternary 
amine salt or pharmaceutically acceptable solvate thereof. 
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In process (A), is preferably bromine or most preferably iodine and is a preferably alkali metal 
such as sodium, potassium or cesium. The reaction takes place at temperatures of from about -20 *C to 
60 *C in an inert organic solvent such as dimethylsulfoxide (DMSO). dimethylformamide (DMF) or 
tetrahydrofuran (THF). In most cases the final compounds can be converted to water-soluble acid addition 
5 or quaternary salts by conventional reactions, e.g., with hydrochloric acid or a quaternizing agent such as 
methyl sulfonic acid. 

The starting compounds Z-X-Q'-U wherein is halogen (Hal) are prepared by the following reaction: 

ZXH + Hal-Q'-Hal > Z-X-Q'-Hal 

acid scavenger 



wherein Z. X and Q are as defined above. 

The reaction takes place in the presence of an acid scavenger such as K2CO3 or organic bases such as 
collidine and also^ Hunigs base. The preferred Hal group is iodine although bromine can also be used. The 
compound HaNQ -Hal wherein Hal is iodine can be prepared by reacting Br-O'-Br with sodium iodide 
except when q' is -CHa- or -CHa-CHa-. 

Alternatively ZXQ'-I can be prepared by reacting ZXH with Br-O'-Br to obtain ZXQ Br, then reacting 
ZXO'Br with sodium iodide to obtain Z-X-Q'-I. Or for compounds when q' is -CHa- or -C2H4-. Z-X-Q'-I can 
be prepared by reacting the corresponding mono or dihydric alcohol with HI. 

When W is a nitrogen containing heterocyclic moiety, the processes described above result in the W 
moiety being substituted at a nitrogen atom of the heterocyclic ring, unless the nitrogen atom is protected. 
In order to make a compound wherein the heterocyclic is substituted at a ring carbon, it is necessary to 
protect the nitrogen with a group which is easily removed after the C^substitution is carried out and Is not 
removed during the C-substitution reaction, e.g.. the trityl group. 

Thus, for example, in the preparation of a 2-substltuted imidazole, the following reaction scheme is 
followed: 



20 



^ I + tritylchlorlde THF^ \^ 



35 



40 



45 



1. Butyl lithium 

ZZQ*Z 



wherein Q, Q . Z and X are as defined above. In this case the methyl group on the imidazo ring becomes 
part of Q in the compound produced. 

In process (B) to make a compound of formula II. the w' moiety should have two ring carbons initially 
50 substituted with trimethylsilyloxy groups. When the reaction with Z-X-Q'-I is conducted, the resulting 
product is a disubstituted w' moiety as shown in the following reaction in which the trimethylsilyloxy 
substituted compound is illustrated as a pyrimidine. 



55 
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2S 



0-Si(CB3)3 



l-X-p'-I DMP ,2-X-0<-^"^ 



(CH3)3 



r-x-2 



The reaction is carried out at room temperature, ^ , ^ , 

In process (B) if-an excess of the compound Z-X-Q -L; is used, the product will primarily be of formula 
II. However, if only small amounts of the compound Z-X-Q -L' is used, products of formulas I and II will be 
produced. The reaction conditions are the same as in process (A). ^ , 

To produce a compound of formula II wherein at least one of Z. X or Q is not identical with the other Z. 
'S X or Q two different compounds having the general formula 2-X-Q -L' are used. The result is a mixture of 
compounds, which may be isolated by standard techniques. 

Process C. which produces compounds of formula I wherein Z and W are the same and X and Y are 
the same, is carried out under the same reaction conditions as process (A). 

The preparation of compounds wherein Q is an unsaturated chain, i.e. an alkynediyi or alkenediyl. is 
^ illustrated in the foltowing reaction: 

2-X-R8-hal + Li-R'-OPr ^ Z-X-Q-OH 



1. SOClg^ Z-X-Q-Y-W 



2. NaW 



I 



^ wherein R« is lower alkyi of 2 to 4 carbons and R is lower alkynyl of 3 carbons. Y Is a bond. Pr is a 
hydroxy protecting group and hal is bromine or iodine. 

The alkenediyl is prepared by partially reducing the alkynediyi compound by catalytic hydrogenation. 

The preparation of compounds In which Q is an alkyl having a cycloalkane in the chain is illustrated by 
^ the following reaction: 

CHjCl CTjSOjOCHj 



HOCH,— ( )-CH,OB 



2''" mesylchloride 



40 



^0 



triethylamine CH2OSO2CH3 



wherein hal is bromine or iodine and Z. X. Y and W are as defined above for formula I 
50 The preparatton of compounds in which Q is a tetrahydrofuran radical having the 2.5-trans 
stereochemistry is illustrated by the following reaction sequence: 



55 
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5 



10 




IS 

wherein W, X and Z are as defined above. 

Alternatively," the following reaction sequence can be used to prepare 2,6-trans tetrahydrofuran com- 
pounds: 




^ wherein X, Z and W are as defined above. 

For compounds wherein Q is a tetrahydrofuran radical having the 2,5-cis stereochemistry, the following 
reaction sequence is exemplary: 

46 



50 



55 



12 



EP 0 407 217 A1 



35 



40 



45 



50 
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35 



SO 



88 



e Z 



12. \ ^ 



? w 



Salt 



-(€82)5- bond 



^0 



TO 



13. 



• -{a2>7- 



15 



20 



14. r 




-(CH2)fi- 



2S 



-(CB2)7 - 



30 



16. 



-(CH2)s- 



40 



17. 



■ -(ca2)io- 



... p 



bond -(082)7- 
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Exanple 2, iL X H Salt 
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47. • • -(CH2)3-CsC-CH2" 



48. • • -<CH2)r 
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t 



22 



EP 0 407 217 A1 




23 



EP 0 407 217 A1 




i 
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Exaitple 2, }L 9, 1 H Salt 



bona 



OB 

.8... 



1f 



69. • bond -Ca<H(CH2>4- ■ * BCl 



■ ■ 
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Exanple 2L £ X W Salt 

72. H,C^ -^)^ -CH<H(CH2)4 bond HCl 




-(012)5- 



<CH2)g- • • HCl 



-{CH2)6- 



I 
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Exanple 2 12 IS. Salt 



78. -S- -(CHj)^- bond y^^** Ha 



79. -SOj- • 



26A. 



82. " -N- -(CHj)^- 



83. » -N— -C- -(012)5- 



84. » -(Cl^jg- 

85. -CHgO- " 



86 
87. 



Cm, 
I 



0 -o- * * ^ / 

80. CJI^-^- -S(CH2)6- • -(^y 

81. Crtr^V -NHO- -(CH2)5- 



4r m 



m m 
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Exanple Z * S I. E Salt 



102. ci/j-C-^^ -O- -(CH2)6- bond 'f^j ^ 

OH /» 

103. mm mm m 



104. 



105a. 2,4-diciiloa?&- * * 
phenyl 

lOSb. 4-chloro-3- " ' 
netii/lpheryl 

105c. 2-chloro-5- » " 
netl^lphenyl 

105d. 2-chloro-4,5- ' " 
d imethylpheryl 

105e. 3,5-dijnBthyl- " ' 
4-cfalaaxphenyl 



105£. 2,4-di£lucaco- » 
phenyl 

105g. 2-fflBthyl-4- * 
cfalarc|iiaT/l 



lOSh. 2,6-diinBtlyl- ' • 
4^hlcx'ophenyl 

105i.- 2-chlc i io 0 - ' ' 
asthylphenyl 



29 



EP 0 407 217 A1 



BeaHple Z i S 1 

lOSj. 2-hraio-4- -<<3^)6- 
metfaylpbenyl 

lOSc. 2,6-dichlc(ro- » " » 

phenyl 



106. 




The following Table II shows the components of the compounds of Formula II 
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The following Table ill shows additional connpounds which can be prepared by following the procedures 
the examples which follow by substituting the appropriate starting materials for those in the examples. 
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Table III 

Z X Q Y W Salt 



4 ^ bond -(CH2)6-C-C- bond \_ / HCl 



b-Q- • -(CH2)6-CH=CH- 



HCl 

CM, ^ 



The starting materials for use in the preparation of the compounds of this invention are either 
commercially available or are prepared by conventional means known in the art. 

The following examples illustrate the invention. Fast atom bombardment (FAB) mass spectra (MS) were 
run on a Rnnigan MAT 312 double focussing mass spectrometer, operating at an accelerating voltage of 3 
30 kV. The MS samples were ionized by bombardment with xenon atoms produced by a saddle field ion 
source from Ion Tech operating with a tube current of 2 mA at an energy of 6 KeV. The MS results are 
reported as the free base plus a proton. The proton nuclear magnetic resonance (H^-NMR) spectra were 
recorded at 200 MHz on a Varian XL-200 spectronometer; all chemical shift values 5 are reported in ppm 
downfield from tetramethylsllane. 



EXAMPLE 1 



l-[6-(2-chloro-4-methoxyphenoxy)hexyl]imidazole 



Add 200 mg. 6-(2-chloro-4-methoxyphenoxy)hexy 1-1 -bromide in 1.5 ml of dimethyl formamide (DMF) to 
180 mg sodium imidazole in a reaction vial at room temperature, stir 2 hours then add 20 mg sodium 
iodide, stir overnight. Add methylene chloride, wash with water then brine, elute on a coarse silica column 
with methylene chloride then a mixture of 50% ethylacetate and methylene chloride (v/v) to isolate the title 
compound. 



50 

EXAMPLE 2 



55 2-{[6-(2-chloro-4-methoxyphenoxy)hexyl]thlo}-4,5-dlhydrothiazol-4-one 

(a) Reflux about 500 mg sodium iodide in 10 ml of acetone with 350 mg. 6-(2-chloro-4-methox- 
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yphenoxy)hexy 1-1 -bromide for 5 to 10 minutes, remove the acetone by bubbling nitrogen through the 
reaction mixture, add methylene chloride, wash with water, then brine and dry over sodium sulfate to obtain 
6-(2-chIoro-4-methoxyphenoxy)hexyl-1-iodide. 

(b) Add 3 grams of 6-(2-chloro-4-methoxyphenoxy)hexyl-1 -iodide in 10 ml acetonitrile to 1.2 g 
5 rhodanlne and 20 g cesium carbonate, Stir overnight, then remove the acetonitrile. add methylene chloride 
and wash with water then brine and dry over sodium sulfate. Elute on a coarse silica column with methylene 
chloride followed by 5% ethylacetate/methylene chloride and finally 10% ethylacetate/methylene chloride to 
yield the title compound isolation. 

70 

EXAMPLE 3 



75 5-{[e-(2-ch!oro-4-methoxyphenoxy)hexyl]thlo}-1-methyltetra20le 

Reflux 350 mg. 6-(2-chIoro-4-methoxyphenoxy) hexyl-1 -bromide with 10 ml of acetone and about 500 
mg. sodium iodide for five to ten minutes, remove the acetone by bubbling nitrogen through the reaction 
20 mixture, add methylene chloride, wash with water, then brine and dry over sodium sulfate to obtain 6-(2- 
chloro-4-methoxyphenoxy)hexyl-1 -iodide. Add 133 mg of 5-mercapto-1-methyltetrazole. 268 mg. cesium 
carbonate and 3 ml acetonitrile to the iodide product, stir overnight, add methylene chloride and wash with 
water, sodium carbonate, water, then brine and dry over sodium sulfate. Remove the solvent and recover 
the title compound as crystals. 



EXAMPLE 4 



30 

2-{[6-(2-chioro-4-methoxyphenoxy) hexyll-thio}-3-pyridinol 



Stir 300 mg. of the iodide prepared In Examples 2 or 3, 3 ml. acetonitrile 112 mg. 2-mercapto-3- 
35 pyridinol and 201 mg. cesium carbonate in a reaction flask overnight at room temperature. Remove the 
acetonitrile and add methylene chloride. Wash with sodium carbonate solution, water, then brine and dry 
over sodium sulfate. Remove the solvent then add methylene chloride, heat to dissolve the mixture, add 
hexane and cool to precipitate the title compound as white- crystals. 

40 

EXAMPLE 5 



1 and 2-[8-(2-chloro-4-methoxyphenoxy)hexyl]tetrazole 



Stir overnight at room temperature 300 mg. of the iodide prepared in Examples 2 and 3. 3 ml. 
acetonitrile. 63 mg. l-H-tetrazole and 274 mg. cesium carbonate in a reaction f!asi<. Add an additional. 189 
50 mg. 1-H-tetrazole and 100 mg. cesium carbonate, let stir one week at room temperature. Work up the 
reaction mixture in methylene chloride with a water wash. Elute on a coarse silica column with methylene 
chloride then ethyl acetate/methylene chloride. Isolate two fractions of the title compound, the less polar 
fraction and the more polar fraction. One of the fractions is the 1 -substituted tetrazole and the other fraction 
is the 2-substituted tetrazole. 



EXAMPLE 6 
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1 -[6-(2-chloro-4-methoxy phenoxy)hexy .2,4-trla2ole 

Stir overnight at room temperature. 300 mg. of the iodide prepared In Examples 2 or 3, 3 ml. 
5 acetonitrlle, 225 mg. 1 ,2,4-triazole and 274 mg. cesium carbonate In a reaction flask. Work up the reaction 
mixture in methylene chloride with a water wash and elute on a silica column with methylene chloride and 
ethylacetate to recover the title compound. 

10 EXAMPLE 7 



1 or 2-[6-(2-chloro-4-methyoxyphenoxy)hexyll-5-amino-tetra2ole and 5-{t6-(2-chloro-4-methoxyphenoxy)hexyl]- 
75 amino}-tetrazole 

Stir overnight at room temperature. 300 mg. of the iodide prepared in Examples 2 or 3. 2 ml. dimethyl 
formamide DMF, 421 mg. 5-amlno tetrazole and 274 mg. cesium carbonate. Test the product on thin layer 

20 chromatography (TLC) with 50% ethyl acetate/hexanes. The test indicates that two separate compounds 
resulted, one more polar than the other. Separate the less polar title compound and the more polar title 
compound on a coarse silica column by eluting with methylene chloride followed by 5% ethyl 
acetate/methylene chloride, then 10% ethyl acetate/methylene chloride. The more polar compound is highly 
crystalline. The less polar of the compounds is the 1 or 2 substituted tetrazole, and the more polar is the 

25 exocyclic nitrogen substituted tetrazole title compound. 

EXAMPLE 8 
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1,3-di-[6-(2-chioro-4-methoxyphenoxy)hexyl]-1.2,3,4-tetrahydropyrimidine-2,4-dione 

Stir overnight at room temperature, 300 mg. of the iodide prepared in Examples 2 or 3. 1.83 gni. 2.4 
ditrimethylsilyloxypyrimidine, anhydrous DMF and 1.24 gm. cesium fluoride in a reaction flask. Work up 
with a water wash in methylene chloride, elute on a coarse silica gel column with methylene chloride 
followed by 10% ethyl acetate/methylene chloride then 20% ethyl acetate/methylene chloride to isolate the 
title compound. 

EXAMPLE 9 



1-[6-(2-chloro-4-methoxyphenoxy)hexyl]-1.2.3.4-tetrahydropyrlmldine-2.4-dione 

Stir overnight at room temperature. 300 mg. of the iodide made in Examples 2 or 3. 1 ml. acetonitrile. 

50 274 mg. cesium carbonate, 270 mg. of 2N-benzoyl uracil. 1 ml. of DMF (to enhance solubility) and 100 mg. 
additional of cesium carbonate in a reaction flask. Work up in methylene chloride with water and add 
methanolic potassium carbonate then again stir overnight at room temperature. Work up in methylene 
chloride with a water wash. Elute on a coarse silica column with methylene chloride and sequently 10%. 
20%. 30% and 40% ethyl acetate/methylene chloride to obtain the title compound as an oil which 

55 crystallizes upon standing. 

EXAMPLE 10 
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1-[6-(2-chloro-4-methoxyphenoxy)hexyI]-4-and 5-hydroxymethyIimidazole 

5 

Add 200 mg. of the iodide made in Examples 2 or 3 to 20 ml. OMR then add 500 mg. NaOH and finally 
200 mg. 4-hydroxymethyl imidazole to a reaction flask, stir at room temperature for about 24 hours. 

Add methylene chloride and wash with water, then brine and dry over sodium sulfate. Bute on a coarse 
10 silica column with methylene chloride, then 5% methanol/methylene chloride, then 10% 
methanol/methylene chloride and Isolate a mixture of the title compounds. The isomers are separated on 
TLC with ethylacetate. and finally on a coarse silica column with 50% ethylacetate/THF to yield the title 
compounds as the less polar isomer In fractions 5-8 and the more polar isomer in tractions 11-18. Prepare 
the hydrochloride salts by reaction with 0.1 N HCL 



IS 



20 
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EXAMPLE 11 



1-[8-(2-chloro-4-methoxyphenoxy)hexyll-2-methyIlmida20le 



Stir about 5 hours at room temperature. 200 mg. of the iodide made in Examples 2 or 3, 134 mg. 2- 
25 methylimidazole. 3 ml. DMF and 69 mg. sodium hydroxide in a reaction flask. Work up in methylene 
chloride with a water wash, then brine, then dry over sodium sulfate to recover the title compound as an oil 
which crystallizes on standing. Prepare the hydrochloride salt by reaction with 0.1 N HCI. 

30 EXAMPLE 12 



1-t6-(2-chloro-4-methoxyphenoxy)hexylH-nitroimida20le 



Stir overnight at room temperature, 200 mg. of the iodide made in Examples 2 or 3. 3 ml, DMF. 184 
mg. 4-nitroimida20le and 69 mg. sodium hydroxide in a reaction flask. Work up with methylene chloride and 
a water wash. Elute on a coarse silica column with methylene chloride then ethylacetate to obtain the titie 
40 compound. 



EXAMPLE 13 



2-[7-(2-chloro-4-methoxyphenoxy)heptyl]pyridine 



50 Under a nitrogen atmosphere, add 152 mg. 2-picoline and 1.5 ml. tetrahydrofuran (THF) and cool to 
-28* C. Add 104 mg. n-butyl lithium and stir about 30 minutes at -78* C. Add 20 mg. of the iodide prepared 
in Examples 2 and 3 in 1 ml THF. Stir 1 hour at -78* C, let warm to room temperature and stir about 15 
hours. Work up with water and methylene chloride then wash with water and brine then dry over sodium 
sulfate. Elute on a coarse silica column with methylene chloride then 50% ethylacetate/methylene chloride 

55 to obtain the title compound. Prepare the hydrochloride salt by reactioa of the title compound with 0.1 N 
HCI. 
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EXAMPLE 14 



l-{6-I4-(4.5-dihydro-2-oxa20lyl)phenoxy]hexyI}imidazole 



(a) Prepare 6-[4-(4,5-dihydro-2-oxazolyI)phenoxy]-hexyl-1 -iodide by adding 10 gm. of 4-(4.5-dihydro-> 
oxazolyOphenol. 24.4 gms.. 1 ,6-dibromohexane. 10 gm. sodium iodide. 35 gm potassium carbonate and 250 

10 ml. acetonitrile in a reaction flask. Purge with nitrogen, reflux for 24 hours, cool and filter off resulting solid. 
Remove acetonitrile and extract with ethylacetate. Remove the ethylacetate to yield an oil/solid. Purify on 
silica with methylene chiorlde to recover the product. 

(b) Add 200 mg. of the product from part (a), 300 mg. of sodium imidazole and 10 ml. of dimethylfor- 
mamide (DMF) to a flasl< and stir for 48 hours. Partition the reaction mixture water/methylene chloride. Bute 

75 on a silica column with 100% ethylacetate followed by 10% methanol/methylene chiorlde to yield the title 
compound. 

Prepare the hydrochloride salt by adding 6 ml. of 0.1 N HCI. 
MS: m/z 314 (M*) 

20 

EXAMPLE 15 



1 -[7-(2-chloro-4-methoxy phenoxy ) hepty IJmidazole 



(a) Prepare 7-(2-chloro-4-methoxy phenoxy) hepty 1-1 -iodide by adding 3 gms. of 2-chloro-4-methox- 
yphenol. 9.8 gms. 1.7-dibromo heptane, and 5.2 gms. potassium carbonate to 75 ml, acetone in a reaction 
30 flask. Purge with nitrogen, reflux for 48 hours, cool. Add CH2CI2 and wash with water, then brine and dry 
over sodium sulfate. Elute on a coarse silica column with hexane. 10, 15 and 20% CH2CI2 hexane. Isolate 
product, add 50 ml. acetone. 8.5 g sodium iodide and heat to reflux 10-15 min. Remove acetone, add 
CHzCb'and wash with water, then brine and dry over sodium sulfate. Remove solvent and recover the 
product 

35 (b) Add 2 gms. of the product of step (a), 1 .4 gms. sodium imidazole and DMF in a reaction flask, stir 
for about 24 hours. Work up with methylene chloride and a water wash, remove the solvent under a high 
vacuum and recover the title compound. Convert the title compound to the hydrochloride salt by reaction 
with 0.1 N hydrochloric acid. 



EXAMPLE 16 



45 1-[5-(2-chloro-4-methoxyphenoxy)pentyl]imidazole 

(a) Prepare 5-[2-chloro-4-methoxy phenoxy )pentyl-1 -iodide by mixing 3 gms. 2-chloro-4-methoxyphenol. 
8.7 gms. 1.5-dibromo pentane, and 5.2 gms. potassium carbonate to 75 ml. acetone in a reaction flask. 

50 Purge with niUogen, reflux for 48 hours. Add CH2CI2 and wash with water, then brine and dry over sodium 
sulfate. Elute on a coarse silica column with hexane, 10, 15 and 20% CH2Cl2/hexane. Isolate product, add 
50 nil. acetone. 8.5 g sodium iodide and heat to reflux 10-15 min. Remove acetone, add CH2CI2 and wash 
with water, then brine and dry over sodium sulfate. Remove solvent and recover the product 

(b) Add 350 mg. of the product of step (a) to 2 ml. DMF (dimethylformamide) and 300 mg. sodium 
55 imidazole in a reaction flask. Stir for about 24 hours. Recover the title compound by treating with methylene 

chloride, a water wash and brine. Dry over sodium sulfate and remove the solvent to obtain a crystalline 
compound. 

Prepare the hydrochloride salt by reacting 275 mg. of the title compound with 10.2 ml. of 0.1 N HCI. 
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EXAMPLE 17 



1 -(1 0-(2-chloro-4-methoxy phenoxy)decyI]imida20le 



(a) Prepare l0-(2-chloro-4-methoxyphenoxy)decy 1-1 -iodide by adding 3 g of 2-chloro-4-methoxyphenol, 
11.3 g of 1,10-dibromodecane. 75 ml acetone and 5.2 g potassiuffi carbonate in a reaction flask. Reflux for 
48 hours, cool and remove acetone. Add CH2CI2. wash with water then brine and dry over sodium sulfate. 
Elute on a coarse silica column with hexane then 15 and 20% CHaCI/hexane to obtain the product. Take 3.6 
g of 10-(2-chloro-4-methoxyphenoxy)decy 1-1 -bromide, 50 ml acetone and 7.1 g Nal and heat to reflux for 20 
mins. Remove acetone, add methylene chloride and wash with water, then brine and dry over sodium 
sulfate. Remove methylene chloride and recover lO-{2-chloro-4-methoxyphenoxy)decyl1 -iodide. 

(b) Stir 0.5 gm. of the compound prepared in step (a), 10 ml. DMF and 160 mg. sodium imidazole In a 
reaction flask for about 24 hours at room temperature. Recover the resulting title compound by treating with 
methylene chloride, washing with water, then brine, drying over sodium sulfate and removing the solvent. 
The recovered title compound is crystalline. 

Prepare the hydrochloride salt of the title compound by reacting 340 mg. with 33 mg. 0.1 N HCI. 



EXAMPLE 18 



5-[7-(1-imida2olyl)-heptyl]-3-methyI!soxa20le 



(a) Prepare 7-(3-methylisoxa20le-5-yl)heptyl-1 -bromide by adding 20 ml. of 3.5-dimethylisoxa20le to 200 
ml. THF (tetrahydrofuran) under nitrogen and cool to about -78' C. Slowly add (over 10 minutes) 80 ml. of 
N-butyl lithium. 2.5M/hexane and stir for 30 minutes. Add the resulting solution to a solution of 244 gm. 1,6- 
dibromohexane in 100 ml. THF at -78* C. Purge with nitrogen, stir in a dry ica'acetone bath and then allow 
to warm to room temperature over a period of about 3 hours. Recover the product from the solvent and 
unreacted starting materials by distillation under reduced pressure {1.'2 mm Hg) b.p. 134-136' C. 

(b) Stir 260 mg. of the compound made in step (a) with 450 mg. sodium imidazole in 2 gms. DMF for 
one week at room temperature. Partition with water/methylene chloride, elute on a silica column with 100% 
methylene chloride followed by 100% ethylacetate to yield 'the title compound. Prepare the hydrochloride 
salt of tiie title compound by reaction with 0.1 N HCI. 

FAB-MS: m/z 248 (M*) - base. HCI salt. H^-NMR-200 mHz: »H (CDCI3) 1.37 (6H.s), 1.55-1.80 (2H.m). 1.80- 
2.00 (2H.m) 2.25 (3H,s). 2.70 {2H.t.J 8Hz). 4.35 (2H.t,J 8Hz). 5.85 (IH.s). 718 (IH.s). 7.40 (IH.s). 9.65 
(1H.S). 



EXAMPLE 19 



1-[6-(2-chloro-4-methoxyphenoxy)hexyl]benzimidazole 

Stir overnight at room temperature, 300 mg. of the iodide made in Examples 2 or 3. 3 ml. DMF. 145 
mg. benzimidazole and 49 mg. sodium hydroxide. Treat with methylene chloride, wash with water, then 
brine and recover the title compound by removing the solvent 

The hydrochloride salt is made by reacting the title compound with about 1.1 eq. 0.1 N HCI. 



EXAMPLE 20 
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1 .[6-(2-chloro-4-tnethoxy phenoxy)hexyll-2-hydroxybenamida2ole and N.N'-bls-t6-(2-chloro-4-methoxyphenoxy)- 

hexyl>2-benzimidazolone 

5 Stir overnight at room temperature. 1 gm. 2 hydroxybenzimidazole. 2 gms. of the iodide prepared in 
Examples 2 or 3. 0.35 gm sodium hydroxide and 10 ml DMF in a reaction flask. Partition with 
water/methylene chloride. Bute on a silica column with 100% methylene chloride, then 50/50 methylene 
chloride/ethylacetate. Two major fractions are obtained. NMR shows the top spot fraction to be N.N -bis -[6- 
(2-chloro-4-methoxyphenoxy)hexyll-2-ben2imida20ione. FAB-MS: m/z 615 (IVI ) free base. H'-NMR-200 

10 mHz: '» (CDCIa). 1 .35-1 .65 (8H.m). 1 .70-1 .90 (8H.m). 3.75 (6H.s). 3.80-4.05 (8H.m). 6.7-7.2 (1 0H.m). and the 
bottom spot fraction to be i-[6-(2-chloro-4-methoxyphenoxy)hexyl]-2-hydroxybenzimida2ole. FAB-MS: nvz 
375 (M*): Free Base. H'-NMR-200 mHz; SH (CDCb). 1.4-1.70 (4H.m). 1.7-1.9 (4H.m). 3.75 (3H.S). 3.85-4.05 
{4H.m), 6.7-7.2 {7H,m). 
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EXAMPLE 21 



1-[6-(2-chloro-4-methoxyphenoxy)hexyl>4-and-5-hydroxymethylimidazole 

Stir overnight at room temperature. 3 gm. of the iodide prepared in Examples 2 or 3. 15 ml. DMF. 1.01 
gm. sodium hydroxide and 1.64 gm. 4-hydroxymethyl imidazole HCI. Add methylene chloride and wash 
several times with water. Elute on a coarse silica column with methylene chloride, then 2% 
methanolAnethylene chloride and finally 5% methanol/methylene chloride and obtain a mixture of the title 
compounds. 

Prepare the hydrochloride salt by reacting the title compounds with about l.l eq. of 0.1 N hydrochlonc 
add. 

EXAMPLE 22 



1-[e-(2-chloro-4-methoxyphenoxy)hexyl]pyrrolidlne 

Stir overnight at room temperature 500 mg. of the iodide prepared in Example 2 or 3. 5 ml. acetonitrile. 
40 967 mg. pyrrolidine and 3 gm. cesium carbonate in a reaction flasl<. Add methylene chloride and wash with 
water, remove the solvent and excess reactants to recover the title compound. 

Prepare the hydrochloride salt by reacting the title compound with 1.1 eq. of 0.1 N hydrochloric acid. 

^ EXAMPLE 23 



1 -[6-(1 -imIdazolyOhexyllimidazole 



50 



(a) Heat the reflux for 20 minutes, 5 gms. of 1.6-dibromohexane. 15 ml. acetone and 15.2 gms. sodium 
iodide Treat with a water wash in methylene chloride then remove the solvent to recover 1 .6-diiodohexane. 

(b) Stir overnight at room temperature 1 gm. of the diiodo compound from step (a). 10 ml. DMF and 
2.67 gm. sodium imidazole. Treat with methylene chloride and wash with water, dry and remove the solvent 
to recover the title compound as a fcrystalline material. 

Prepare the hydrochloride by reacting the title compound with about i eq. of 0.1 N hydrochloric aad. 
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EXAMPLE 24 



5 Sodium l.(6-{2-chloro-4-methoxyphenoxy)hexyll1 .4-dihydro-4-oxo-7-methyl-1 .8-naphthyridine-3-carboxylate 

Stir overnight at room temperature 1 gm. of the iodide prepared In Examples 2 or 3. 10 ml. DMF. 834 
mg. 4-hydroxy-7-methyM.8-naphthyridine-3-carboxylic acid and 326 mg. sodium hydroxide in a reaction 
10 flask. Wash with water in methylene chloride. Elute on a coarse silica column with methylene chloride then 
3% methanol/methylene chloride to Isolate the title compound as the carboxylic acid. 

Prepare the sodium salt of the title compound by reaction with 0.1 N sodium hydroxide. 



>« 



EXAMPLE 25 



1-[e-(2-methyl-1-imidazolyl)hexylh2-methylimida20le 



20 



25 



Stir ovemight at room temperature. 10 ml. DMF. 1.18 gm. sodium hydroxide. 2.43 gm. 2-methyl 
imidazole and 1 gm. 1 .6-diiodohexane in a reaction flask. Treat with methylene chloride and wash with 
water. Dry on sodium sulfate and remove the solvent to yield the title compound. 

Prepare the hydrochloride salt of the title compound by reacting with about 1 eq. of 0.1 N hydrochlonc 
acid. 



EXAMPLE 26 



30 



Mixture of l-[6-(2-chloro-4-methoxyphenoxyJ hexylh3-and-5-pyrazole 



3S 



Stir ovemight at room temperature, 1 gm. of the iodide prepared in Examples 2 and 3. 10 ml. DMF. 
0 656 ml (3 eq.) 3-methylpyra2ole and 348 mg. sodium hydroxide In a reactton flask. Add methylene 
chloride and wash several times with water, dry and remove solvent to obtain a mixture of the title 
compounds. 

40 The title compounds do not form water soluble salts. 



EXAMPLE 27 



9.[6-(2-chloro-4-methoxyphenoxy)hexyl]purineand7-[6-(2-chtoro-4-methoxyphenoxy)hexyl|purine 

so SUr ovemight at room temperature. 300 mg. of the iodide prepared in Examples 2 and 3. 3 ml. DMF. 
147 mg purine and 49 mg. sodium hydroxide in a reaction flask. Add methylene chkjride and wash with 
water Elute on a coarse silica column with methylene chloride, then 2% methanol/methylene chlonde. then 
4 and 5% methanol/methylene chloride to obtain a major amount of the 9-substituted title compound and a 
minor amount of the 7-substituted title compound. 

55 The title compounds do not form water soluble salts. 

EXAMPLE 28 



39 
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1 -[6-(2-Chloro-4-methoxyphenoxy)hexy l]-4-methy l-5-hydroxymethylimidazole and 1 -[6-(2-chloro-4-methox- 
yphenoxy)hexyl]-5-methyl-4-hydroxymethyIimidazole 



Stir for about 9 hours at room temperature 25 ml. DMF. 5 gm. sodium hydroxide, 3.5 gms. 4- 

hydroxymethylimidazole and 3.0 gms of the iodide prepared in Examples 2 and 3 in a reaction flask. 
10 Partition with water/methyiene chloride. Elute on a silica column with 100% methylene chloride then 8% 

methanol in methylene chloride to obtain a mixture of the title compounds. NMR (nuclear magnetic 

resonance) indicates two isomers are present 

Separate the isomers on a silica column with 50/50 THF/ethylacetate. Recover one isomer as the top 

spot and the other isomer as the bottom spot. 
15 Prepare the hydrochloride of each title compound by reacting with about 1 eq. of 0.1 N hydrochloric 

acid. MS: m/z 353 (M*) Both isomers, free base H^-NMR-200 mHz (CDCIa). 1.3-1.7 (4H.m). 1.7-2.0 

(4H.m). 2.22 (3H. broad s). 3.78 (3H.s) 3.85 (2H.t.J 7Hz). 4.00 (2H.t,J 7Hz). 4.6 (2H.S.5 or 4 -CHzOH). 

4.65.S.4 or 5 -CHzOH), 6.7-7.0 (3H.m), 7.4 (1H.S) 
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EXAMPLE 29 



25 1 -[6-(2-chloro-4-methoxyphenoxy) hexyl]-2-ethyllmidazole 

Stir at room .temperature for four days 2 gms. of the iodide prepared in Examples 2 or 3. 2 gms. of 2- 
ethylimidazole. 2.5 ml. DMF and 0.4 gm sodium hydroxide in a reaction flask. Remove the solvent and 
30 partition with water/methylene chloride. Elute on a silica column with 100% methylene chloride and then 
10% methanol to yield the title compound. MS:m/2 337 (M*) H'-NMR-200 mHz, (CDCb). 1.34 {3H.t,J 7.5 
Hz), 1.3-1.65 (4H.m). 1.70-1.90 {4H,m) 2.66 (2H.q.J 7.5Hz), 3.75 {3H.S). 3.83 (2H.t.J 7H2), 3.95 (2H.tJ 6H2). 
6.7-7.0 (5H,m). 

Prepare the hydrochloride salt by reacting with about 1.1 eq. of 0.1 N hydrochloric acid. 



EXAMPLE 30 



2-[6-{2-chloro-4-methoxyphenoxy)-1-hexylthio]-benzlmidazole 



Stir at room temperature for four days 2,6 gms. 2-mercapto-benzlmida20le, 2 gms. of Uie iodide 
45 prepared in Examples 2 or 3. 25 ml. DMF and 0.71 gm. sodium hydroxide in a reaction flask. Remove the 
solvent and partition with water/methylene chloride. Elute on a silica column with 100% methylene chloride 
then 50/50 ethylacetate/methylene chloride to obtain the titie compound. MS: nrvz 391 (M ) H'-NMR-200 
mH2-^H (CDCIs). 1.5-1.6 (4H,m), 1.7-1.9 (4H.m), 3.35 (2H.t.J 7H2). 3.75 (3H.S) 3.95 (2H.t.J 6Hz), 6.7-7.0 
(3H,m), 7.2-7.4 (4H.m). 7.65-7.75 (1H.m). 



EXAMPLE 31 



90 

1 -(6-(2-chIoro-4-methoxyphenoxy )hexy l]-4-methy l-2-ethy limidazole and 1 -[6-(2-chloro-4-methoxyphenoxy)hexyl]- 

5-methyl-2-ethylimidazole 



1 



40 
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Stir for four days at room temperature 2 gms of 2-ethyl-4-(5)-methylimida20le. 3 gms. of the iodide 
prepared In Examples 2 or 3. 0.75 gms. sodium hydroxide and 25 ml. DIVIF in a reaction flask. Remove the 
solvent and partition with water/methylene chloride. Elute on a silica column with 100% methylene chloride 
then 5% methanol to obtain a 70:30 weight ratio of the title compounds as evidenced by NMR of their 
hydrochloride salts. 

Prepare the hydrochloride salts by reaction with 1 eq. of 0.1 N HCI. 
MS: M/z 351 (M*) HCI salt. H».NMR-200 mHz-'H (CDCb). 12-1.7 (7H.m). 1.7-2.0 (4H.m). 2.32 
(3H.s.isomeriC 4-CH3). 2.40 (3H.S.i80meriC S^Ha). 3.05 {2H.q.J SHz). 3.75 (3H.s). 3.90-4.05 (4H.m). 6.7-7.1 
(4H2). 

EXAMPLE 32 



l-l3-(2-chloro-4-methoxyphenoxy)propylJmidla2ole 



(a) Prepare l-[3-(2-chloro-4-methoxyphenoxy)propyl]bromide by reacting 10 gm of 2-chloro-4-methox- 
20 yphenol. 51 gm of 1 .3-dibromopropane. 35 gm KzCOs in 60 ml acetone under reflux for 48 hours. Remove 

acetone by distillation. Extract residue with methylene chloride and filter. Remove solvent and distill residue 
under vacuum to recover the product. b.p. 150-160* C at 0.5 mm Hg. 

(b) Stir for 18 hours at room temperature. 1 gm of the bromide prepared in step (a). 2 gms, imidazole. 
1.2 gm. sodium hydroxide and 10 ml. DMF in a reaction flask. Remove the solvent and partition with 

2S water/methylene chloride to obtain the title compound. o u 

Prepare the hydrochloride salt by reacting the btle compound with about 1 eq. of 0.1 N HCI. Purify the 
salt in methylene chloride/water. .^^ 
FAB-MS: m/z 267 (M*), HCI salt. H'-NMR-200 mHz, 'H (CDCI3). 2.48 (2H.m). 3.76 (3H.S). 4.00 (2H.t.J 5.5 
Hz). 4.63 (2H.t.J 6.8 Hz). 6.72-7.00 (3H.m). 7.24 (IH.s). 7.36 (1H.S) 9.68 (1H.S). 
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EXAMPLE 33 



2-[7-(2-chloro-4-methoxyphenoxy) heptyl>1 -methylimidazole 



Add 196 mg. 1.2-dimethylimidazole and 5 ml. freshly distilled THF to a dry reaction flask, cool to -78 C 
40 then add 0.81 ml. of 2.5 molar n -butyl lithium in hexane. stir 15 minutes at -78 C. then add 0.5 gms of the 
iodide prepared in Examples 2~and 3 and 5 ml. THF and stir for two hours while slowly warming to room 

temperature. , ^ ^ m 

SUr the reaction mixture overnight at room temperature. Add 5 ml. water, remove the solvent, then add 

methylene chloride and wash with water, dry over sodium sulfate then elute on a coarse silica column with 
4S methylene chloride then 3% ethanol/methylene chloride to obtain the title compound. 

Prepare the hydrochloride salt of the title compound by reacting with about 1.1 eq. of 0.1 N hydrochloric 

acid. 

go EXAMPLE 34 



2-(7-(2-chloro-4-methoxyphenoxy)heptyl]imidazole 

(a) Prepare 2-methyl-l-triphenylmethylimidazole by refluxing 1.75 gms. 2-methylimidazole. 10 ml. THF 
and 2 gms. trityl chloride overnight Recover the product as follows: Add methylerie chlonde. wash with 

41 
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water, then elute on a coarse silica column with methylene chloride followed by 5% methanol/methylene 
chloride. 

(b) Prepare the title compound as follows: Add 500 mgs. of the compound of step (a) to 10 ml. dry THF 
then cool to -78*0, add over 3-5 minutes 0.61 ml. n-butyl lithium, then add 376 mg. of the iodide prepared 
5 in Examples 2 and 3 in 3 ml. THF over 5 minutes. Stir overnight while slowly warming to room temperature. 
Remove about 80 to 90% of the solvent, add methylene chloride, wash with water, then brine, and dry over 
sodium sulfate. Bute on a coarse silica column with methylene chloride, then 10% ethylacetate/methylene 
chloride, and finally 20% ethylacetate/methylene chloride. Treat the resulting product with IS ml. formic 
acid and heat to 100* C for 1.5 hours, let cool to room temperature and a white precipitate forms. Remove 
10 the formic acid and neutralize with 10% sodium hydroxide solution to recover the title compound. 
Prepare the hydrochloride salt by reacting the title compound with about 1 eq. of 0.1 N HCI, 



EXAMPLE 35 

75 



2-t7-{2-chloro-4-methoxyphenoxy) heptylJ-1 -butylimidazole 



Stir overnight at room temperature, 79 mgs. of the compound prepared fn Example 34. 2 ml. DMF, 29.4 
ml. sodium hydroxide and 44.8 mg. n-butyl Iodide in a reaction flask. Add methylene chloride and wash with 
water. Elute on a coarse silica column with 2% methanol/methylene chloride then 3% methanol/methylene 
chloride and finally 5% methanol/methylene chloride to isolate the title compound. 
25 Prepare the hydrochloride by reacting the title compound with about 1 eq. of 0.1 N HCI. 



EXAMPLE 36 

30 

1-[6-(4-phenoxyphenoxy)hexyl]imidazole 



OS (a-1) Prepare 6-(4-phenoxyphenoxy)hexy hi -bromide by adding together in a reaction flask at room 
temperature. 25 ml. DMSO (dimethylsulfoxide), 5 gm. p-phenoxyphenol. 6 gm. of 0.1074 moles potassium 
hydroxide and 13.1 gm. 1,6-dibromohexane. The reaction is exothermic and a solid results. Add 25 ml. 
more of DMSO and stir 45 minutes to yield the desired bromide. 

(a-2) Add to a reaction flask 10 ml. DMSO. 1.2 gm. powdered KOH, 4.9 ml. 1,6-dibromohexane and 1 

40 gm. solid p-phenoxyphenol. The reaction is exothermic. Add methylene chloride and wash with water. Elute 
on a coarse silica column with 10% methylene chloride/hexane, then 20% methylene chloride/hexane, the 
30% methylene chloride/hexane and finally 40% methylene chloride/hexane to isolate the desired bromide 
compound. 

(b) Heat to reflux for 10 minutes. 1.4 gm. of the compound prepared in step (a-1) or (a-2), 3 gms. 
4S sodium iodide and 20 ml. acetone in a reaction flask. Remove the acetone, add methylene chloride, wash 

with water then brine and dry over sodium sulfate. Remove the solvent and the desired product, 6-{4- 
phenoxyphenoxy)hexyl-l -Iodide, crystallizes. 

(c) Stir for about 48 hours at room temperature 300 mg, of the iodide from step (b). 5 ml. DMF and 204 
mg. sodium imidazole in a reaction flask. Add methylene chloride and wash with water, then brine and dry 

50 over sodium sulfate. Dissolve In methylene chloride and filter to obtain the title compound. 
Prepare the hydrochloride salt by reaction with about 1.1 eq. of 0.1 N HCI. 



EXAMPLE 37 

55 



Dimethyl l-I6-(2-chloro-4-methoxyphenoxy) hexylH.5-lmlda2ole dicarboxylate 

42 
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Stir for 24 hours at room temperature 3.7 gm. dimethyl 4.5-lmida20le dicarboxylate. 3.7 gm. of the 
iodide prepared in Examples 2 or 3. 25 ml. DMF and 2.8 gm potassium carbonate. Remove the solvent, 
extract the residue with methylene chloride, filter, wash methylene chloride fractions with water, elute on a 
silica column with 100% methylene chloride then 10% methanol/methylene chloride to recover the title 
compound. 

Free base H'-NMR.200 mHz. »H {CDCI3) 1.3-1.7 (4H.m). 1.7-1.9(4H.m). 3.75 (3H.s). 3.92(6H.S). 3.95 {2H.t.J 
8Hz). 8.7-7.0 (3H.m). 7.55 (1H.8) 

EXAMPLE 38 



1-{6-(2-chloro-4-methoxyphenoxy)hexyl]-4.5-di(hydroxymethyl)imida20le 



Add 1 gm. of the compound prepared in Example 37 to 20 ml. THF (dry Hz) cool to 0 C and slowly 
so add U(C2H5)3BH and stir for about 30 minutes. Wamn to room temperature and stir for about 90 minutes. 
Add 2 ml. concentrated hydrochloric acid, stfr for about 30 minutes and then add sufficient 50% sodium 
hydroxide to neutralize the acid and obtain a pH of 1O-II. Filter to remove the solid. Add 75 ml. THF. 2 ml. 
50% NaOH. 3 ml. of 30% hydrogen peroxide and stir for about one hour. Add 30 ml. saturated NaCI 
solution and 50 ml. methylene chloride. Dry the resulting organic layer with sodium sulfate and evaporate to 
88 obtain the title compound. ... u , 

FAB-MS: m/z 369 (M ). HCI salt H'-NMR-200 mHz. 'H (CDCIs). 1.3-1.6 (4H.m). 1.6-2.0 (4H.m). 3.72 (3H.S). 
3.93 {2H.t.J 6Hz). 4.25 (2H.U 8Hz). 4.64 (2H.-8). 4.68 (2H.8). 6.7-6.9 (3Hjn). 8.95 (1H.8). 

35 EXAMPLE 38 



35 



Trans 1 -[(2-chloro-4-methoxy phenoxy)methyl]4-[(1 -imidazolyl)methyl]cyclohexane 



(a) Add 14.5 gm. of trans 1.4-bis hydroxymethyl cyclohexane to 250 ml. methylene chloride and add 20 
ml methanesulfonyl chloride, cool to 0*C and slowly add 36 ml. triethylamine over a period of one hour. 
Remove the solvent, extract with water, filler and wash with methanol to obtain trans l.4-bis mesylate 

40 methyl cyclohexane. 

(b) Add 30 gms. of the mesylate prepared in step (a) to 300 ml. methylethyl ketone (MEK). then add 90 
gm. sodium iodide and reflux for about 30 minutes. Remove the solvent and extract with methylene chlonde 
to yield trans 1,4-bi8 iodomethyl cyclohexane. 

(c) Add 3 gms. of 2-chIoro-4-methoxyphenol. 15 gms. of the diodo compound prepared in step (b). 100 
45 ml. water. 100 ml. methylene chloride in a reaction flask, add 0.5 gm (n-butyl) ammonium sulfate and 25 ml 

50% aqeuous NaOH. Elute on a silica column. A mixture pf mono and bis ether results as evidenced by 

NMR. V , w » 

Add the resulting mixture to 3 gm. sodium imidazole in 20 ml. DMF. Stir at room temperature for about 

48 hours. Remove the solvent and elute on a silica column with 100% methylene chloride then 5% 
so methanol to yield the title compound. 

Prepare the hydrochloride salt by reaction with 0.1 N HCI. 

FAB-MS: m/z 335 (M*) HCI salt. H'-NMR-200 mHz. »H (CDCI3). 0.9-1.30 (4H.m). 1.6-2.1 (6H,m). 3.75 (3H.8), 

3.77 (2H.d.J 6Hz). 4.2 (2H.d.J 6Hz). 6.7-7.0 (3H.m). 7.14 (1H.S). 7.43 {1H.8). 9.55 (1H.S). 



55 
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1-(9,9-dlmethyl-dec-7-ynyl)-imicla20le 

(a) Add 5 ml. freshly distilled THF and 413 mg. 3.3-dimethyH-butyne to a dry reaction flask, cool to 
5 -78* C then add 2.01 ml. n-butyl lithium (2.5M in hexane). stir about 30 minutes at -78* C, transfer into 3 ml. 

THF and 4.9 gm. 1.6-dibromo hexane at 0*C. stir 6 hours and add 2 ml. dry DMSO to form a precipitate. 
Wash with water, in methylene chloride. Elute through a short bed of silica with hexane to remove polar 
material -giving a mixture of 1.6-dibromo hexane and 1 bromo-(9,9-dimethyl-dec-7-yne. 

(b) Stir overnight at room temperature 4.73 gm. of the mixture prepared in step (a), 5 ml. DMF and 2.1 
70 gm. sodium imidazole, in a reaction flask. Add methylene chloride, wash with water, then brine and dry over 

sodium sulfate. Elute on a coarse silica column with methylene chloride, then 2% methanol/methylene 
chloride. Combine fractions containing product and chromatograph on a coarse silica column with 25% 
ethylacetate/methylene chloride, then 35% ethylacetate/methylene chloride to isolate the title compound. 
Prepare the hydrochloride salt by reaction with about 1.1 eq. of 0.1 N HCI. 

75 

EXAMPLE 41 



20 

1 -[6-(2-chloro-4-methoxyphenoxy)hexyll-3-methyllmida20lium Iodide 



Stir at room temperature for about 2.5 hours. 300 mg. of the compound prepared in Example 1. 5 ml. 
25 methylene chloride and 0.066 ml. methyl iodide. Elute on a coarse silica column with methylene chloride, 
then 5% methanol/methylene chloride and finally 10% methanol/methylene chloride, to isolate the title 
compound. 



EXAMPLE 42 



1-[6-(2-chloro-4-methoxyphenoxy) hexyl]-4 and 5-aminomethyl imidazole 

3$ 

Stir overnight at room temperature. 0.5 gm NaOH. 20 ml. DMF, 4(5) triphenylmethylaminomethyl 
imidazole and .the Iodide prepared in Examples 2 and 3. in a reaction flask. Remove the solvent and 
partition with methylene chloride/*water, then brine. Elute on a silica column with 100% methylene chloride, 
40 then 40% ethylacetate. Two fractions (the top spot and the bottom spot) containing the trityl protected title 
compounds separate. 

Recover each of the title compounds as follows: 

Add the desired fraction to 20 ml. fonnic acid/2 ml. methylene chloride in a reaction flask and stir 
overnight at room temperature. Remove all volatiles, partition with 1% HCI HzO/hexane then add 50% 

45 NaOH to a pH over 10. Partition with water/methylene chloride. Bute the methylene chloride residue on a 
silica column with methylene chloride, then 20% methanol In CH2CI2 to yield the desired title compound. 
The ratio of the lop spot fraction compound to the bottom spot fraction compound is about 4 to 1. 

Prepare the hydrochloride salt of each titie compound by reaction witii about 1 eq. of . 0.1 N HCI. 
(4 or 6 NH2-CH2-). free base FAB-MS; m/z 338 (M*): H^-NMR-200 mHz. (CDCI3). 1.3-1.56 (6H,m). 1.60- 

50 1 .9 (4H.m). 3.75 (3H.S). 3.85 (2H.S). 3.9-4.2 (4H.m). 6.7-7.0 {4H.m). 7.45 (1 H.s). 

(4 or 5 NH2-CH2-), HCI salt FAB-MS: m/z 338(M*) Hi-NMR-200 mHz. «H (CDCIa), 1.3-1.7 (4H.m), 1.7-1.9 
(4H.m). 3.75 (3H.s). 3.9-4.0 (4H.m), 4.08 (2H.s). 6.7-7.0 (3H.m). 7.28 <lH.s), 7.52 {1H.s). 



EXAMPLE 43 
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1-[6-(2-chloro-4-methoxyphenoxy)hexylH.5-<limethyl imidazole 

(a) Prepare i.(6-(2-chloro-4-methoxyphenoxy)hexyl]-4(5)-methyI-5(4)-hydroxymethyl imidazole as fol- 
s lows: Add 3gm of 6(2-chloro-4-methoxyphenoxy)hexyl-l-iodide prepared in Example 1. 2.5 gm 4- 

hydroxymethyl-5-methyl imidazole. 1 gm NaOH to 25 ml DMF (dimethylfbrmamide). stir for 48 hours. 
Remove DMF by high vacuum, partition with HjO/CHaCb. purify methylene chloride residue on silica 
column with 100% methylene chloride thenl0%CH3OH/CH2Cl2 to give the product 

(b) Stir overnight at room temperature the compound prepared in step (a) and 30 ml. thionyl chlonde. 
10 Heat to reflux for 5 minutes then remove the SOCIj and chase with toluene. ^ . , . .u ■ 

(c) Add 50 ml. THF to the product prepared in step (b) and cool to 0 C. add 12 ml. (1 eq.) triethyl 
lithium borohydride and stir for 10 minutes, warm to room temperature and stir for one hour. Add 20 mL 
10% sodium hydroxide then 6 ml. 30% H^Ch. stir for one hour, add saturated NaCI solution and wash witii 
saturated NaCl solution twice. Dry with sodium sulfate, remove THF and elute on a silica column with 

IS methylene chloride, then 2% methanol to obtain the title compound. 

Prepare the hydrochloride salt by reaction with about 1 eq. of 0.1 N HCI. 
FAB-MS- m/z (337M') HCI salt H'-NMR-200 mHz. 'HCCDCb). 1-35-1.7 (4H.m). 1.7-2.0 (4H.m). 2.22 (3H.S). 
2.38 {3H.S), 3.78 (3H.5). 3.98 (2H.t.J 5Hz). 4.15 (2H.t.J JHz). 6.7-7.0 (3H,m). 8.95 (1H.S). 



SO 



EXAMPLE 44 



1-[e-(2-chloro-4-methoxyphenoxy} hexyl]-2-hydroxymethyl Imidazole 

Add 50 ml. of 37% formaldehyde to 3 gms. of the compound prepared in Example 1. in a Paar bomb 
and purge with nitrogen. Heat in an oil bath at 130* C for 16 hours. Remove all liquids under vacuum. 
Partition with 10% sodium hydroxide/methylene chloride then water/methylene chlonde. Elute on a silica 
column with methylene chloride then 8% methanol to obtain the title compound. 

Prepare the hydrochloride salt by reaction with about 1 eq. 0.1 N HCI. , „ „ „^ . , ,ou 

FAB-MS: m/z 339(M* HCI salt. H'-NMR-200 mHz. =H(CDCl3). 1.3-1.7 (4H.m). 1.7-2.0 WKm). 3.75 (3H.S). 
3.96 (2H.t.J 6Hz). 4.24 (2H.t.J SHz). 5.02 (2H.s) 6.7-74)-^3atn)^7.l2 (1H.d.J 2Hz). 7.34 (1H.d.J 2Hz). 

EXAMPLE 45 



1-aIlyloxycarbonylmethyl-2-t7-(2-chloro-4-methoxyphenoxy)heptyl]imidazole 

Stir overnight at room temperature 4 gms. of the. compound produced in Example 34. 20 m\. 6t)f OMF. 
545 mg. powdered sodium hydroxide. 2.8 gms. slowly added allyl iodo acetate. Add methylene chloride and 
wash with water, then brine and dry over sodium sulfate. Elute on a coarse silica column with "^ethylene 
chloride, then 20% methanol/CHaCb and finally with 5% methanol/methylene chloride to isolate the title 

compound. « « < m ui^i 

Prepare the hydrochloride salt by reaction with about 1 eq. of 0.1 N MCi. 

EXAMPLE 46 



ss 



1-carboxymethyl-2-t7-(2-chloro-4-methoxyphenoxy)heptyllimida20te 
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Stir for 3 hours at room temperature a mixture of 100 mg. of the compound made in Example 45, 2 ml. 
THF and 0.2 mi. of 10% NaOH solution. Adjust the pH to about 7. 

Add methylene chloride. Remove all water and solvents to obtain a white solid. Add CH2CI2, stir and 
filter solids. Recover the title compound. 

s 

EXAMPLE 47 



70 

1-I6-(2-chloro-4-methoxyphenoxy)hex-2-ynyl]lmida2ole 

(a) Add 30 ml. THF and 10 ml. DMSO to a reaction ffask and cool to -78* C. Add 7.4 ml. n-butyl lithium 
;5 (2.5M/hexane). stir for five minutes and add 2.6 gms. of tetrahydropyran protected propargyl alcohol and 

warm to room temperature. Stir 5 minutes and add 3 gms. of 1-{2-chloro-4-methoxyphenoxy)propyl-3- 
bromide resulting in a slightly exothermic reaction. Stir for about 1.5 hours. Remove the THF by vacuum 
and partition with water/methylene chloride. Bute the methylene chloride residue on a silica column with 
25% methylene chtoride/hexane then 50/50 methylene chloride/tiexane. Add the resulting product to 
20 50/25/25 THF'H20/CH30H and add 1 gm. para toluene sulfonic acid. Stir overnight remove THF methanol. • 
partition with 5% NaHC03/CH2Cl2 then with water/methylene chloride. Remove the CH2CI2 to obtain the 
desired product, 1-hydroxy-6-(2-chloro-4-methoxyphenoxy)hex-2-yne. 

(b) Add 25. ml. thionyl chloride to 1.17 gms. of the compound prepared in step (a) and reflux for 1 hour. 
Remove the thionyl chloride. Add 25 ml. DMF and 3 gms. sodlurrv-imidazole and stir overnight. Remove the 

25 DMF and partition with H2O/CH2CI2. 

Bute on a silica column with 100% CH2CI2 then 100% ethylacetate to obtain the title compound. 

Prepare the hydrochloride salt by reaction with about 1 eq. of 0.1 N HCI. 
FAB-MS: m/z 305 HCI salt. H^-NMR, 200 mHz. *H(CDCl2). 2.05 (2H.m). 2.55 (2H.m), 3.78 (3H,s). 4.08 
(2H.l,J 5H2). 5.20 (2H.m). 6-7-7.0 {3H,m). 7.30 (lH.s), 7.38 (IH.s). 9.6 (1H.s). 

30 

EXAMPLE 48 



35 

1-acetamido-2-t7-(2-chloro-4-methoxyphenoxy)heptyl]imida2ole 



Add 100 mg. of tiie compound prepared in Example 45 and 5 mL methylene chloride to a reaction 
40 flask. Saturate with ammonia gas at room temperature. Let sit for about 30 minutes. TLC with 5% 
methanol/CH2Cl2 indicates a more polar product is in about 50% of the mixture. Stir for about 2 hours, add 
sodium ethoxide in etiianoL ttien ammonia and stir for about 1.5 hours. Recover the title compound on TLC. 
Prepare the hydrochloride salt by reaction witii about 1 eq. of 0.1 N HCI. 

45 

EXAMPLE 49 



1-(2-hydroxyethyl)-2'[7-(2-chloro-4-metiioxyphenoxy)heptylIimida20le 



Add 100 mg. of the compound prepared in Example 45, 5 ml. THF and excess lithium aluminum 
hydride to a reaction flask and stir about 20 minutes. Add ethylacetate, water and ammonium chloride and 
55 let sit overnight at room temperature. 

Extract mth ethylacetate and elute on a coarse silica column with methylene chloride, then 5% 
metiianol/methylene chloride and finally 10% methanol/metiiylene chloride. The titie compound is recov- 
ered. Prepare the hydrochloride salt by reaction with about 1 eq. of 0.1 N HCI. 
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25 



45 



55 



EXAMPLE 50 



1 -(8-pheny!-oct-7-yny Oimldazole 



(a) Prepare 6-phenylethynylhexyI-1 -bromide by adding 1.07 ml phenylacetylene to 10 ml of THF in a 
reaction flask, cool to -78* C then add 3.9 ml n-BuU (2.5 molar in hexane), stir 5 minutes, warm to 0 C and 

70 add 45 ml of 1,6-dibromohexane and 5 mol of dry Di^SO. Stir at room temperature for 1.5 hours, remove 
solvent and treat with methylene chloride and water to recover the product 

(b) Stir for 48 hours at room temperature in a reaction flask, 1.65 gms of the product of step (a) and 
1.68 gm sodium imidazole in 5 ml DMF. Remover the resulting title compound by treating with methylene 
chloride, washing with water and drying over sodium sulfate. Then elute on a coarse silica column with 

75 1 00% methylene chloride followed by 2% CH3OH/CH2CI2 to yield the title compound. 
Prepare the hydrochloride salt by reaction with 0.1 N HCI. 
MS; m/z 253 (M*) HCI salt. 

20 EXAMPLE 51 



1-[6-hydroxy-e-(2-chloro-4-methylphenyl)hexyl]imidazole 



(a) Prepare 6-(2-ch!oro-4-methoxyphenyl)6-oxohexyl-1 -bromide by adding 200 ml methylene chloride. 
5.87 ml m-chlorotoluene and 11.7 g 6-bromohexanoyl chloride to a reaction flask, then adding 7.95 g 
aluminum chloride. Stir 3 hours. Wash with water, sodium bicarbonate, water and brine, dry over sodium 

30 sulfate then elute on a coarse silica column with 100% hexane. 10% methylene chloride/hexane. 15% 
methylene chloride/hexane and 20% methylene chloride/hexane to yield the product. 

(b) Prepare l[6-hydroxy-6-(2-chloro-4-methylphenyl)hexylbromide by adding 1 gm of the product of 
step (a), 10 ml ethanol and 124 mg sodium borohydride. Stir 1 hour at room temperature. Remove the 
solvent/add methylene chloride, wash with water, brine and dry to recover the product. 

35 (c) Stir for 96 hours in a reaction flask 975 mg of the product of step (b), 10 ml DMF and sodium 
imidazole. Treat with methylene chloride, wash with water, then brine, dry over sodium sulfate then elute on 
a coarse silica column with methylene chloride then 3% methanol/methylene chloride to yield the title 
compound. 

Prepare the hydrochloride salt of the title compound by reaction with 0.1 N HCI. 
40 FAB MS: m/z 293 (M*)-HCI salt. 

EXAMPLE 52 



1-t7-oxy-7-(4-methoxyphenyl)heptyl]imidazole 



50 (a) Prepare 7-(4-methoxyphenyl-7-oxo)heptyM -bromide by stimng for one hour at room temperature, 
2.16 gm anisole. 100 ml methylene chloride. 7-bromoheptanoyl chloride and aluminum chloride. Wash with 
water, sodium bicarbonate solution, water then brine. Dry over sodium sulfate. Elute on a coarse silica 
column with hexane then methylene chloride/hexane to recover the product 

(b) Heat to reflux for 45 mins. 0.5 gm ofthe product of step (a). 10 ml MEK (methylethylketone) and 
1.25 gm sodium iodide. Remove most of the MEK. add methylene chloride, then wash with water, followed 
by brine and dry over sodium sulfate to give the iodide of the compound prepared in step (a). Add 450 mg 
of sodium imidazole in 10 ml DMF and stir for 48 hours. Add methylene chloride, wash with water, then 
wash with brine and dry over sodium sulfate to yield the title compound. 
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Prepare the hydrochloride salt by reaction with 0.1 N HCI. 
FAB-MS: m/z 287 (M>HCI salt 



EXAMPLE 53 



1-[7-hydroxy-7-(4-methoxyphenyl)heptyl]lmlda20le 

10 

Stir at rrom temperature for 2,5 hours. 1 gm of the compound prepared In Example 52(b), 10 ml 
ethanoland 0.5 gm sodium borohydride. Remove most of the ethanol, add methylene chloride and wash 
with water, elute on a coarse silica column with methylene chloride then 3% methanol/methylene chloride to 
15 obtain the title compound. 
MS: m/z 288 (M*)-base. 



EXAMPLE 54 

20 



1 .[7-(4-methoxypheny l)-hept-6-enyI]-imidazole hydrochloride 



Treat the compound prepared in Example 53 with 1.1 eq. of 0.1 N HCI to give the title compound. 
FAB/GIy-Thio-MS: m/z 271 (M*) HCI salt 



EXAMPLE 55 



l-t7-hydroxyimino-7-(4-methoxyphenyl)heptyl]imidazoIe 

3S 

Stir overnight at room temperature 0.5 gm of the compound prepared in Example 52(b). 10 ml ethanol. 
1 ml water and a large excess of hydroxy I amine 'HCI and stir for 4 hours. Remove most of the ethanol by 
bubbling nitrogen through the reaction mixture. Adjust the pH to about 10 with 10% aqueous NaOH. add 
40 methylene chloride and wash with water, then brine and dry over sodium sulfate. Then elute on a coarse 
silica column with methylene chloride then 1. 2. 3 and 4% methanolmethylene chloride to give the title 
compound. 

Prepare the hydrochloride salt by reaction with 1.1 eq, of 0.1 N HCI. 
MS: m/z 302 (M^) HCI salt 

45 

EXAMPLE 56 



50 

1-[7-(4-methoxyphenyl)heptyl]imidazole 



Shake overnight under 30 psi hydrogen pressure. 87 mg of the free base of the compound prepared In 
55 Example 54. 20 ml anhydrous ethanol and PtO. Filter and remove the ethanol then elute on a coarse silica 
column with methylene chloride then 2% methanol/methylene chloride to obtain the title compound. 

Prepare the hydrochloride salt by reaction with 1.1 eq. of 0.1 N HCI. 
MS: m/z 272 (M*) HCI salt 
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EXAMPLE 57 

5 1-[7-oxo7-{4-methylthiophenyl)heptyl]imlda2ol8 

(a) Prepare 7-(4-methyIthiophenyl-7-oxo)heptyl-1 -bromide by stirring for 2,5 hours. 2.34 ml thioanisole. 
5 gm 7-bromoheptanoyIchloride and 3.19 aluminum chloride in 100 ml methylene chloride at room 

10 femperature. Slowly add water then wash with water, sodium bicarbonate solution, water and brine. Elute 
ona coarse silica column with 40% methylene chloride/hexane then 50% methylene chlorida'hexane to give 
the product as white crystals. 

(b) Add 100 ml acetone and 6.5 gm sodium iodide to the product of step (a) and heat to reflux for 1.5 
hours, remove the solvent. Treat with methylene chloride and wash with water to obtain the iodide of the 

75 compound produced in step (a). 

(c) Add 30 ml of DMF to the compound produced in step (b), add sodium imidazole and stir overnight. 
Treat with methylene chloride and wash with water, then elute on a coarse silica column with methylene 
chloride then 3% methanol/methylene chloride to yield the title compound. 

Make the hydrochloride salt by reaction with 0.1 N HCI. 
20 FAB/Gly-Thio-MS: m/z 3034M*)HCl salt 

EXAMPLE 58 

26 

1 •{7-hydroxyimino-7-(4-methy Ithiopheny Ijheptyi imidazole 

30 Stir for 5 hours at room temperature 300 mg of the compound produced in Example 57(c). 10 ml 
ethanoi. 1 ml water and 344 mg hydroxylamine'HCI. Bubble nitrogen through the reaction mixture to 
remove the ethanoi. add methylene chloride and wash with 10% sodium hydroxide, water, then brine to 
yield the title compound. 

Prepare the hydrochloride salt by reaction with 0.1 N hydrochloric acid. 

35 FAB/Gly-Thio-MS: m/z 318 (M*) HCI salt 

EXAMPLE 59 

40 

1-[7-hydroxy-7-(4-methyIthiophenyl)heptyllimidazole 

45 Stir at room temperature for 2 hours. 200 mg of the compound prepared in Example 57, 5 ml ethariol 
and 50 mg sodium borohydride. Remove the ethanoi with nitrogen, add methylene chloride then wash with 
water then brine and dry over sodium sulfate to obtain the title compound. 

Make the hydrochloride salt by reaction with 1.2 eq. of 0.1 N HCI. 
FAB/Gly-Thio-MS: m/z 305 (M*) HCI salt. 



50 



55 



EXAMPLE 60 



l-[7-oxo-7-(4-methylsulfonylphenyl)heptyl]imidazole 
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To 1 gm of the compound prepared in Example 57 and 20 ml acetic acid slowly add over one hour 6 
ml 30% hydrogen peroxide and let stand at room temperature for 3.5 hours. 

Add 10% sodium hydroxide in methylene chloride, wash with water, then brine and remove the solvent 
to obtain the title compound. 
5 FAB/Gly-Thio-MS: m/z 335 (M*) HCI salt 

EXAMPLE 61 

TO 

1-t7-methoxyimino-7-(4-methy!sulfonylphenyl)heptyllimida2ole 

76 Stir for 4.5 hours at room temperature, 100 mg of the compound produced in Example 60. 5 ml ethanol. 
0.5 ml water and 125 mg methoxyamine ttydrochlorlde. Remove most of the ethanol with nitrogen, add 
,methylene chloride and 10% sodium hydroxide. Wash with water, then brine and dry over sodium sulfate to 
obtain the title compound. 

Prepare the hydrochloride salt by reaction with 1.1 eq. of 0.1 N HCI. 

20 .FAB/Gly-Thio-MS: m/z 364 (M*) HCI salt 

EXAMPLE 62 

25 

1 -[7-hydroxyim!no-7-(4-methylsulfonylphenyl)heptylpmida2ole 

30 Stir for 5 hours at room temperature 130 mg of the compound prepared in Example 60, 5 ml ethanol, 
0.5 ml water and 135 mg hydroxy lamine hydrochloride. Remove the ethanol with nitrogen, add methylene 
chloride, 10% sodium hydroxide, wash with water then brine and dry over sodium sulfate to obtain the title 
compound. 

Prepare the hydrochloride salt by reaction with 1 .1 eq. of 0.1 N HCK 
35 FAB/Gly-Thio-MS: m/z 350 (M*) HCI salt. 

EXAMPLE 63 

40 

1-[7-hydroxy-7-(4-methylsulfonylphenyl)heptyl]imldazole 

45 Stir for 3 hours at room temperature. 150 mg of the compound prepared in Example 60, 5 ml ethanol 
and 34 mg sodium borohydride. Remove the solvent (ethanol) with nitrogen. Add water and methylene 
chloride and partition. Wash with water then brine and dry over sodium sulfate to recover the title 
compound. 

Prepare the hydrochloride salt by reaction with 1.05 eq. of 0.1 N HCI. 
50 FAB/Gly-Thio-MS: m/z 337 (M*) HCI salt 

EXAMPLE 64 



55 



N-[e-{1 -imidazoly l)hexanoyl]-1 -adamantanamine 
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(a) Stir for 0.5 hours at 0* C in a reaction flask, 9.5 gm adamantanamino and 12 gm 6-bromohexanoyl 
chloride in 200 ml THF. Remove the THF and partition with methylene chloride/water then methylene 
chloride/5% HCI, then methylene chloride/5% sodium carbonate and finally methylene chloride/water to 
yield 8-(1 •adamantanamine)-6-oxohexy 1-1 -bromide. 

(b) Add 1 gm of the compound produced in Example 64(a) and 2 gms sodium imidazole to 25 ml DMF. 
stir overnight at room temperature. Remove the solvent under vacuum. Partition with 100% methylene 
chloride then 5% methanol/methylene chloride to yield the title compound. 

Prepare the hydrochloride salt by reaction with 0.1 N HCI. 



EXAMPLE 65 



7d .[6-(5-chloro-2-methoxy-4-methylpheny Ohexyljmidazole and 1 .[e-(3-chloro-6-methoxy-2-methylphenyl)hexyip 

imidazole 



(a) Add 1 gm of 2-chloro-5-methoxytoluene to 50 ml THF. cool to about -8* C then add 4.5 ml of n-butyl 
20 lithium 2.5M in hexane. allow to^larm to about 10* C then add to a cool solution of 10 gm.JDf 1,6- 
dibromohexane and 2.25 gms potassium teritary butoxide in 50 ml THF. Stir for 0.5 hr. then warm to room 
temperature. Stir overnight, cool and remove the solvent. Partition with water/methylene chloride to yield 1- 
[6-{5-chloro-2-methoxy-4-methylphenyI)hexy IJbromide mixed with 1 .[6-(3-chIoro-6-methoxy-2-methylphenyl)- 
hexyl]bromide. boiling point 120-140* C at 0.05 mm Hg. 
25 (b) Add 1.7 gm of the mixture prepared in step (a) to 3 gms sodium imidazole in 25 ml DMF and stir 
overnight. Remove the solvent and partition with water/methylene chloride. Elute on a silica column with 
100% methylene chloride then 10% methanol to give a mixture of the title compounds which are separated 
by HPLC chromatography. 

Prepare the hydrochloride salts of the title compounds by reaction with 1.1 eq. of 0.1 N HCI. 



EXAMPLE 66 



1-[6-oxy-6-(4-methoxyphenyl)hexyl]imidazole 



(a) Add 1.1 gm anisole to 2.2 gm 1-bromohexanoyl chloride in 100 ml methylene chloride. Add 1.5 gm 
40 aluminum chloride and stir for 45 mins. Partition with water. 5% NaHCOa and water. Remove solvent and 

recover l-[6-oxy-e-(4-methoxyphenyI)hexyl]bromide. 

(b) Stir for 48 hours at room temperature 2.6 gms of the compound produced in step (a) and sodium 
imidazole (4 eq.) in 25 ml DMF. Partition with water/methylene chloride. Remove the solvent. Elute on a 
silica column with 100% methylene chloride then 5% methanol to obtain the title compound. 

45 Prepare the hydrochloride salt by reaction with 0.1 N HCI. 



EXAMPLE 67 



1-[6-oxy-6-(2,4-dimethoxyphenyl)hexyllimidazole 

(a) Add 1.4 gm 2.4-dimethoxybenzene and 2.2 gm 1-bromohexanoyl chloride to 100 ml methylene 
chloride. Add 1.3 ml tin chloride and stir for 0.5 hr. Wash with water then 5% sodium bicarbonate to yield l- 
[8-oxy-6-(2,4-dimethoxyphenyl)hexyllbromide. 

(b) Add 2.8 gm sodium imidazole in DMF to 3 gm of the compound produced in step (a). Stir for 48 
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hours, remove DMF, partltition with water/methylene chloride, elute on silica column with 100% methylene 
chloride then 5% methanol/methylene chloride to yield the title compound. 
Prepare the hydrochloride salt by reaction with 0.1 N HCl. 



EXAMPLE 68 



70 1-[6-hydroxy-6-(2,4-dlmethoxyphenyl)hexyl3imidazole 

Add 50 ml of ethanol to 1.3 gm of the compound prepared in Example 67, then add 0.5 gm sodium 
borohydride. Stir for 2.5 hours, remove the solvent, extract with methylene chloride, elute on a silica column 
IS with 100% methylene chloride, then 5% methanol/methylene chloride to yield the title compound. 

EXAiVlPLE 69 

20 : 

1 -[6-(2.4-dimethoxy pheny l)hex-5-eny llimidazole, hydrochloride 

25 Treat 0.266 gm of the compound prepared in Example 68 with 11 ml of 0.1 N HCl to give the title 
compound. 



90 



35 



50 



EXAMPLE 70 



1-[6-oxy-6-(2-ch!oro-4-methoxyphenyl)hexyl]imida20le 



(a) Add 2.85 gm of meta-chloroanlsole to 4.5 gm l-bromo-hexazoyi chloride in 200 ml methylene 
chloride. Add 3.2 gm aluminum chloride and stir for 2.5 hours. Add water and stir overnight. Partition with 
water/methylene chloride, then 5% sodium bicarbonate/methylene chloride. Elute on a silica column with 
hexane. then methylene chloride to yield 1-[6-oxy6-(2-chloro-4-m'ethoxyphenyl)hexyI]bromide. 
40 (b) Add 1.5 gms of the compound prepared in step (a) to sodium imidazole prepared from 2.8 gms 
Imidazole and 0.8 mg sodium hydroxide in 25 ml DMF and stir overnight Remove the solvent then partition 
with methylene chloride/water. Bute on a silica column with 100% CH2CI2 then 5% methanol/methylene 
chloride to yield the title compound and as a side product pentyl. para. meta. chloroanisole ketone. 
Prepare the hydrochloride salt by reaction with 0.1 N HCl. 

45 

EXAMPLE 71 



1-te-hydroxy-6-(4-methoxyphenyl)hexyl]imidazole 



Add to 1 gm of the title compound prepared in Example 66 in 50 ml ethanol." 0.5 gm sodium 
65 borohydride. stir for 2.5 hours then remove the solvent. Extract with methylene chloride. Elute on a silica 
column with 100% methylene chloride then 5% methanol/methylene chloride to yield the title compound. 
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EXAMPLE 72 



1 .[6-(4-methoxypheny l)hex-5-eny llimldazole. hydrochloride 



Add 0.529 gms of the compound prepared in Example 71 to 22 ml 0.1 N HCI to yield the title 
compound. 

70 

EXAMPLE 73 



75 

1-[6-hydroxy-6-(2-chloro-4-methoxyphenyl)hexyl]imida20le 



Add 25 ml ethanol to 300 mg of the title compound prepared in Example 70. then add 400 mg sodium 
20 borohydride, stir for 2 hours. Remove the solvent Partition with water/methylene chloride. Elute ther 
methylene chloride residue on a silica column with 100% methylene chloride then 5% methanol/methylene 
chloride to yield the title compound. 



EXAMPLE 74 



1-[6-(4-methoxyphenyl)hexyl]imidazole 

30 

Add 1 ml water to 400 mg of the compound prepared in Example 72. then add 100 mg sodium 
bicarbonate followed by 25 ml ethanol. Add 100 mg PtO and add hydrogen under 30 psi for 20 hr. Partition 
with water/methylene chloride. Elute on a silica column with 100% methylene chloride then 5% 
35 methanolmethylene chloride to yield the title compound. 

Prepare the hydrochloride salt by reaction with 0.1 N HCI. 



EXAMPLE 75 

40 



1-[6-{naphthalene-2-oxy)hexyl]imida20le 



(a) Add 5 gm of beta-naphthol to 100 ml methylene chloride then add 27 ml 1.6-dibromohexane 
followed by 0.5 gm tetra n-butyl ammonium sulfate then 75 mi water and 25 ml of 50% sodium hydroxide. 
Stir for 48 hours, partition with water/methylene chloride, remove the methylene chloride and distill the 
residue at 0.1 mm mercury to give the product 1-[6-(naphthalene-2-oxy)hexyl]bromide. 
50 (b) Add 2 gm of the compound produced in step (a) to a solution of 2 gm imidazole and 0.5 gm sodium 
hydroxide in 20 ml OMR and stir overnight. Remove the solvent, partition with methylene chloride/water. 
Elute on a silica column with 100% methylene chloride then 5% methanol to yield the title compound. 

Prepare the hydrochloride salt by reaction with 0.1 N HCI. 

55 

EXAMPLE 76 
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1-[6-(4-methylthiophenoxy)hexyl]imidazole 



(a) Add 10 gm 4-methyIthiophenol and 1 ,6-dibromohexane to 200 ml methylene chloride, and 150 ml 
5 water, then 2 gm tetra n-butyl ammonium sulfate and 50 ml of 50% NaOH solution. Stir overnight, wash 

with water then brine, remove methylene chloride and distill off excess dlbromohexane at 70* C and 0.1 mm 
mercury in a 90* C temperature bath. Crystallize the resulting compound. 1-[6-(4-methylthiophenoxy)hexylh 
bromide, from hexane. 

(b) Dissolve 1.5 gm sodium hydroxide and 5 gm imidazole in DMF. Add 5 gm of the compound 
10 prepared in step (a) and stir 48 hours. Remove the solvent, partition with water/methylene chloride. Elute on 

a silica column with 100% methylene chloride then 5% methanol to obtain the title compound. 
Prepare the hydrochloride salt by reaction with 0.1 N hydrochloric acid. 



EXAMPLE 77 



1-[6-(4-methylsulfonylphenoxy)hexyl]imida20le 

20 

Add 1 gm of the title compound prepared in Example 76 to 50 ml acetic acid. Then add 6 ml of 30% 
hydrogen peroxide. Stir for 3 hours. Add 6 ml more of 30% hydrogen peroxide and stir overnight. Add 
sufficient 15% sodium hydroxide to adjust the pH to 11. Partition with methylene chlorlde/water. Remove 
25 methylene chloride and recover the title compound. 

Prepare the hydrochloride salt by reaction with O.lN hydrochloric acid. 



EXAMPLE 78 

30 



H6-(4-methoxyphenylthlo)hexyl]imldazole 



(a) Add to a reaction flask 10 gm p-mercaptoanisole. 55 ml 1 .6-dlbromohexane. 150 ml water, 200 ml 
methylene chloride. 50 ml of 50% sodium hydroxide and finally 2 gm tetra n-butylammonium sulfate and 
stir overnight Partition with water/methylene chloride then brine/methylene chloride. Remove excess 
dlbromohexane. Add the resulting residue to hexane. remove crystalline disulfide side product then remove 

40 the hexane to obtain i-[6-(4-methoxyphenylthio)hexyl]bromide. 

(b) Dissolve 5 gm Imidazole and 1.5 gm sodium hydroxid e In DMF. Add 5 gms of the compound 
prepared in step (a) and stir overnight Remove the solvent, partition with water methylene chloride. Elute 
the methylene chloride. Elute the methylene chloride fraction on a silica column with 100% methylene 
chloride then with 5% methanol/methylene chloride to yield the title compound.. 

45 Prepare the hydrochloride salt by reaction with 0.1 N hydrochloric acid. 



EXAMPLE 79 

50 

1-[6-(4-methoxyphenylsulfonyl)hexyl]imidazole 



55 Add 3.5 gm of the title compound prepared in Example 78 to 125 ml acetic acid, then add 24 ml of 
30% hydrogen peroxide in 2 portions, 24 hours apart, stir for 48 hours. Adjust pH to >10 with 25% sodium 
hydroxide. Partition with water/methylene chloride. Elute on a silica column using 100% methylene chloride 
then 5% methanol to yield the title compound. 
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70 



30 



40 



Prepare the hydrochloride salt by reaction with 0.1 N hydrochloric acid. 

EXAMPLE 80 

1 -[7-(2-chloro-4-methoxy phenoxy)octy IJimidazole hydrochloride 



(a) Combine sodium imidazole (5 g) and 8-bromo-1-octene (5 g) in DMF and stir overnight. Partition the 
reaction product between water and dichloromethane. evaporate the organic layer and purify the resultant 
residue on a silica gel column. Add the imidazole compound (4.6 g) and phenol (1 g) to dichloromethane 
(250 ml), saturate the solution with HBr gas and stir for 4 hours. Evaporate the solvent and wash the residue 

75 with THF: hexane (1:1) to obtain 1-(2-bromooctyl)imida2ole hydrobromide. 

(b) Combine the product of step (a) (2 g) with sodium iodide (30 g) in 2-butanone (100 ml) and reflux for 
1 hour. Evaporate the solvent and extract the resultant residue with dichloromethane. Evaporate the solvent 
to obtain 1-(2HOdooctyl)imidazole hydrochloride. 

(c) Combine the product of step (b) (2.5 g) with 2-chloro-4-methoxyphenol (5.2 g) and potassium 
20 carbonate (10 g) in acetone (100 ml) and relux for 48 hours. Evaporate the solvent, extract the resultant 

residue with dichloromethane and purify on a silica gel column, eluting with 100% CH2Cl2-*lO% 
CHaOH/CHaCfe. 

25 EXAMPLE 81 



N-(2-chloro-4-methylphenyl)-6-{1 H -MmidazolyOhexanamlde hydrochloride 



Add 2-chloro-4-methylaniline (1 g) to THF (10 ml) and add. at room temperature over 15 min., an 
aqueous NaOH solution (0.338 g NaOH in 5 ml water) and 6-bromohexanoyl chloride (1.08 ml).Stir at 1 hour 
at room temperature, add NaCI (2 g), separate the organic layer and evaporate the solvent to obtain a solid. 
35 Combine the above reaction product with imidazole (3 eq.) and NaOH (3 eq.) in DMF (25 ml) and stir 
overnight. Extract the resultant mixture with dichloromethane and wash with water. Isolate the product from 
a silica gel column, eluting with CH2CI2. 2% MeOH in CH2CI2. then 3% MeOH is CH2CI2. Prepare the 
hydrochloride salt with 1 eq. of 0.1 N HCI. MS: m/z 306 (M**). 



EXAMPLE 82 



45 N-(2-chloro-4-methy Ipheny l)-N-methyl-6-{1 -imidazolyl)1 -hexanamine hydrochloride 

(a) Add 2-chIoro-4-methyl aniline (3 g) to THF (30 ml), then over a period of 30 min. add NaOH (1.02 g) 
in water (15 ml) and 6-bromohexanoyl chloride (324 ml) and stir 2 hours. Add NaCI. separate the organic 
50 layer and evaporate the solvent obtain a solid. 

Add the resultant solid (2 g) to freshly distilled THF (40 ml) and 50% sodium hydride/oil (0.425 g). Stir 
30 min. add iodomethane (4.56 g) and stir for 2.5 hours. Evaporate the THF. add dichloromethane. wash 
with water and dry the organic layer over Na2S04. Purify on a silica gel column, eluting with dich- 
loromethane. 

55 (b) Combine the product of step (a) (1.5 g) with sodium imidazole (1.215 g) in DMF (15 ml) and stir 
overnight. Extract the resultant mixture with dichloromethane, wash with water and evaporate the organic 
layer. 

(c) Dissolve the product of step (b) (0.5 g) in THF which has been filtered through alumina (10 ml), add 
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lithium aluminum hydride (0.30 g) and stir overnight Reduce the volume by evaporating THF under Na. add 
water slowly and extract (3x) with dichloromethane. Evaporate the solvent and purify the resultant residue 
on a silica gel column, eluting with CHzCb, 3% MeOH in CH^Ch, then 5% MeOH in CH2CI2. Prepare the 
hydrochloride salt of the title compound by reacting with about 1 eq. of 0.1 N HCI. MS: m/z 306 (M ). 



10 



20 



30 



3S 



EXAMPLE 83 



N-(2-chloro-4-methylphenyl)-N-methyl-e-(1-imida2olyI)hexanamide hydrochloride 



Add about 1 eq. of 0.1 N HCI to the product of Example 82, step (b) and lyophilize overnight to obtain 
rs the title compound, MS: m/z 320 (M*). 

EXAMPLE 84 



N-(2-chloro-4-methylphenyl)-6-(1 -imidazoIyl)-1 -hexanamine hydrochloride 

25 Dissolve the product of Example 81 (0.448 g) in anhydrous THF (10 ml) and add. in one portion. lithium 
aluminum hydride (0.230 g). SBr for 2 hours, then let stand for 80 hours, extract with dichloromethane and 
wash with water. Evaporate the organic solvent and purify the resultant residue on a silica gel column, 
eluting with CH2CI2. 1% MeOH/CH2Cl2. 

Add about 1 eq. of 0.1 N HCI and lyophilize to obtain the title compound, MS: m/z 292 (M ). 



EXAMPLE 85 



1 -[6-(3.5-dimethoxybenzyloxy)hexy IJimldazole hydrochloride 



(a) Combine imidazole (10 g) and 1 .6-dibromohexane (60 ml), stir for 1 hour, add 12 N HCI (25 ml), 
40 evaporate the solvent and extract the resultant residue with hexane. Partition the resiude with water:ethyl 
acetate, add NaOH to adjust the aqueous layer to pH 11 and extract the aqueous layer with dich- 
loromethane. Evaporate the solvent and purify the resultant residue on a silica gel column, eluting with 
100% CH2CI2-100% ethyl acetate. Add trifluoroacetic acid to the desired fractions and evaporate the 
solvent to obtain i-(6-bromohexyi)imidazole trifluoracetate. 
45 (b) Combine 3.5-dimethoxybenzyl alcohol (1.94 g) and powdered NaOH (0.695 g) in DMF (20 ml) and 
stir to dissolve. Add the product of step (a) (1 g) and stir 60 hours. Evaporate the solvent, extract the 
resultant residue with dichloromethane, wash the organic layer sucessively with 10% aqueous NaOH. water 
and brine, then dry over Na2S04 and evaporate the organic solvent Purify on a silica gel column, eluting 
with CH2CI2-I.2 and 3% MeOH/CH2Cl2. 
50 Prepare the hydrochloride salt by reacting with about 1 eq. of 0.1 N HCI. MS: m/z 318 (M ). 

EXAMPLE 86 



2(R)-[2-(2-chIoro-4-methoxyphenoxy)ethyl]-3(R),4(S)-dihydroxy-5(R)-(1-imidazolylmethyl)-tetrahydr 

chloride 
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(a) Dissolve ribofuranose tetraacetate (10 g) in dry dichloromethane (100 ml), add allyllrimethyl silane 
(15 mO and boron trifluoroetiierate (11.02 ml) and stir overnight Evaporate Uie solvent and purify the 
resultant residue on silica gel, eluting with 20%, 30 and 40% EtOAChexane. 

Cool to -78* C a solution of the resultant residue (3 g) in dichloromethane (50 ml), bubble in ozone, 
continuing to bubble ozone for 10 min. after a constant blue color is obtained, then purge with Na. Add 
methyl sulfide (20 ml) and let stand overnight, add more methyl sulfide (15 ml), warm until boiling, then let 
cool and stir 1 hour. Evaporate the solvent, extract the resultant residue with dichloromethane, wash with 
40% saturated brinewater, dry the organic layer over NaaSO* and evaporate the solvent. To the resultaiit 
residue add THF (100 ml), acetic acid. (12 ml) and ground sodium cyanoborohydride (7.5 g) and stir 
overnight Evaporate the solvent add dichloromethane and purify on a silica column. 

Cool to 0* a solution of the above residue (1 g) in THF (30 ml), add mesyl chloride (0.747 ml) and 
triethylamine (1.345 ml) and stir overnight. Evaporate the solvent extract the resultant residue with 
dichloromethane. wash with water, dry the organic layer over NaaSO* and evaporate the solvent Add to the 
resultant residue (1.28 g) in DMSO (115 ml) sodium 2-chloro-4.methoxyphenolate (1.8 g) and stir overnight 
Extract resultant mixture with dichloromethane. wash with water and dry the organic layer over NaaSO*. 
Evaporate the solvent and purify the resultant residue on a silica column, eluting with CHjCfe-S^. 5% and 

8% EtOAc/CHaCb. . ^ .. , -e 

Add the above product (1.02 g) to methanol (20 ml), add potassium carbonate (0.317 g) and stir for 3.5 
hours. Evaporate the solvent under Na and high vacuum. Dissolve the residue in water, add salt, extract with 
dichloromethane and evaporate the solvent. 

Cool to 0* a solution of the resultant residue (0.270 g) in THF (5 ml), add methane sulfonyl chlonde 
(0.097 g) and triethylamine (0.085 g), let warm to room temperature and stir for 2.5 hours. Evaporate the 
solvent, extract the residue with dichloromethane, wash with water, then brine, dry over NaaSO* and 
evaporate the solvent Purify the resultant residue on a silica column, eluting with CHaCla-20%. 25%. 30%. 
40% and 50% EtOAc/CHaOa to obtain 2{R)-t2-(2-chloro-4-methoxyphenoxy)ethyl>3(R).4(S)^ihydroxy-5(R)- 
(methylsulfonyloxymethyl)-tetrahydrofuran. . . . 

(b) To a solution of the product of step (a)(0.l75 g) in DMF (3.5 ml), add sodium imidazole (0.238 g) 
and stir at 50* (oil bath) overnight Reduce volume of DMF under Na with mild heating. Extract the residue 
with dichloromethane and wash with brine. Evaporate the solvent and purify the residue on a silica column. 
eluUng with CH2Cla-3%.6% and 9% MeOH/CHaCla. MS: m/z 369 (M ). [ob = +47.9 (1% in MeOH. 1 ml 

C6il) 

Combine 50 mg of the product of step^ (b) and 4.9 mg hydrochloric acid and lyophilize to obtain the title 
35 compound. FAB/Gly-Thio-MS: m/z 369 (M*). HCI salt 



20 



25 



30 



EXAMPLE 87 



40 

2(R)-t2-(2-chloro-4-methoxyphenoxy)ethyl>3(R). 4{S)-dlhydroxy5(R)-l1-(1 .2.4.triazolylmethyl)] tetrahydrofuran 



45 To a solution of the product of Example 86. step (a) (0.20 g) in DMF (4 ml), add l.2.4.triazole (0.139 g) 
and NaOH (0.080 g) and stir overnight at 70*C (oil bath). Evaporate DMF under Na at 70 C. slurry the 
residue in dichloromethane. filter and charge to a silica column, eluting with CHaCla-3%.5% and 8% 
MeOH/CHaOa. FAB/Gly-Thlo-MS: nvz 370 (M*). [a]o = +46.7 (1% in MeOH. 1 ml cell) 



EXAMPLE 88 



5S 



2(S)-(2-(2-chloro-4-methoxyphenoxy)ethylhS(S)-(1imidazolylmethyl)tetrahydrofuran hydrochloride 

(a) Combine the product of Example 86. step (a) (2.37g) In dichloromethane (20 ml) with trimethylor- 
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thoformate (3.92 ml) and pyridinmm p-toluene sulfonate (12.1 ml) and stir overnight at room temperature. 
Wash the reaction mixture with NaHCOa, water and brine, then dry over Na2S04 and evaporate the solvent 
Purify the resultant residue on a silica column with 25% EtOAc/hexane^40% EtOAc'hexane. 

Add the resultant product (2.1 g) to acetic anhydride (50 ml) and heat In an oil bath at 140* C for 20 
5 hours. Evaporate the solvent dissolve the residue in dichloromethane, add saturated aqueous NaHC03 and 
stir for 2 hours. Remove the organic layer, wash It with water and brine, dry over NaaSOi and purify on a 
silica column, eluting with 10% EtOAc/CHaCb. 

(b) Combine the product of step (a) (1.55 g) in DMF (15 ml) with sodium Imidazole (1.92 g) and stir for 
60 hours, then heat at 60*C (oil bath) for 4 hours. Evaporate the solvent dissolve the resultant residue in 

w dichloromethane, wash with water and brine, then dry over NazSO*. Purify the resultant residue on a silica 
column, eluting with CH2Cl2'-20% EtOAc/CH2Cl8-»15% MeOH/CHzCfe. [aJo = +104.33, 1% in CHCIa, 
100mm cell; MS: m/z 335 (M + 1). 

(c) Hydrogenate the product of step (b) (100 mg) with PtO (40 mg) In EtOH (25 ml) in a Paar shaker at 
30 psi H2 overnight Filter the resultant mixture through celite. wash with ethanol and evaporate the solvent 

IS Add 1 eq. of 0.1 N Hcl and lyophilize to obtain the title compound. [aJo = +27.6. 1% in CHCb, 100mm cell. 



EXAMPLE 89 

20 .i— - 

2(S)-[2-(2-chloro-4-methoxyphenoxy)ethyl]-5(S)-(1-lmida2olylmethyl)-2.5-dihydrofuran hydrochloride 

25 Combine the product of Example 88, step (b) (0.10 g) with 3.58 ml of 0.1 N HCI and lyophilize overnight 
to obtain the title compound. MS; m/z 335 (M + 1). 



EXAMPLE 90 

30 

2(R>[2-(2<hloro-4-methoxyphenoxy)ethyl>3(R).4(S)-dihydroxy-5(R)-2.4-dioxo-1,2,3.4.tetrahydropyri ^ 

methyl tetrahydrofuran 

55 

(a)To a solution of ribofuranose tetraacetate (50 g) in methylene chloride (500 ml), add allyltrimethyl 
silane (539 g) and BF3 etherate (57.9 ml). Let stir overnlte. Remove solvent and chromatograph on a silica 
gel column, eluting with 20% EtOAcHexane— 30% EtOAc/Hexane-^40% EtoAa'Hexane. Stir the resultant 

40 isolated product (49.5 g) for 2 hours in methanol (500 ml) containing potassium carbonate (68.9 g). Filter 
potassium carbonate and remove the solvent Add 12 N. HCI (20 ml) and acetone (80 ml) and stir 10 mins. 
to dissolve. Add more acetone (500 ml) and stir 2 hours. Add potassium carbonate (3 eq.) and let stir 
overnite. Rlter off excess potassium carbonate and remove acetone. Add CH2CI2 (300 ml) and wash with 
H2O, then brine. Remove solvent and chromatograph on silica gel, eluting with 20% EtOAc/Hexane. 

45 (b) Combine, the product of step (a) (1 .0 g). dichloromethane (50 ml) and triethylamine (1 .063 ml) and 
add over 35 min. by syringe pump methane sulfonyl chloride (0.577 ml) in dichloromethane (13.8 ml). Stir 3 
hours, wash with water and dry the dichloromethane solution over Na2S04. Cool the solution to -78* C, 
bubble ozone until a blue color appears and immediately purge with t42. Reduce the volume of the solution, 
add methyl sulfide (30 ml) and reflux for 4 hours. Evaporate the solvent add DMF (30 ml) to the resultant 

50 residue, add 5% aqueous NaHCOa (25 ml) and excess sodium borohydride and stir for 2 hours. Evaporate 
the solvent and extract the residue with dichloromethane. 

To diisopropyl azodicarboxylate (0.172 ml), triphenyl phosphlne (0.229 g) and 2-chloro-4- methox- 
yphenol (0.149 g), add the product of the above paragraph (0.20 g) In THF (3ml) and stir overnight 
Evaporate the solvent under N2, extract the residue with dichloromethane, wash with 10% aqueous NaOH, 

55 water and brine and dry over NaaSO*. Purify the product on a silica column, eluting with 25% 
ElOAc/hexane—40% EtOAotiexane. 

Dissolve the above mesylate (0.20 g) in DMF (5 ml), add 2N-ben2oyl uracil (0,396 g) and cesium 
carbonate; stir for 60 hours; heat at 6O' C (oil bath) overnight add methanol (10ml) and heat at 50-60* 0 for 
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1 hour, then let stand overnight. Extract with dichloromethane, wash with water and purify on a silica 
column. 

Combine the above residue (0.095 g) with methanol (4 ml), water (1 ml) and concentrated HCI (5 
drops). Stir overnight, then add excess potassium carbonate and again stir overnight Evaporate the solvent. 
5 add EtOAc and water, separate and evaporate the organic layer to obtain the title compound. [a]o » + 90.2, 
1% in MeOH, 1 ml cell; FAB/Gly-Thio -MS: m/z 413 {M + 1) . 



D<AMPLE91 

10 

4(R)-[2-(2-chIoro-4-methoxyphenoxy)methyl-6(R)-[2-(2.4-dioxo-1,2.3.4-tetrahydropyrimidin-l-yl)el 
dimethyl-3a.4.6.6a-tetrahydro-3a(R).6a(S)-furo[3.4-dI-1.3-dioxole 

;5 

(a) Treat ribofuranose tetracetate as described in Example 86(a). first paragraph. Add the product (4.5 
g) to methanol (50 ml), add potassium carbonate (1 g) and stir overnight Rlter and evaporate the solvent, 
add acetone (50 ml) and cone. HCI (1 ml) to pH 1. stir 6 hours, add sodium bicarbonate, stir 15 min. and 

20 filter. Evaporate the solvent and purify the resultant residue on a silica column, eluting with 100% 
hexane— 50% EtOAc To the resultant acetonide. add dichloromethane (50 ml) and triethylamine (0.9 ml), 
cool to 0*C, and add methane sulfonyl chloride (0.45 ml) by syringe pump over 45 min. Wash the reaction 
mixture with water and evaporate the solvent 

Add the resultant residue (1 .5 g) and sodium 2-chloro-4-methoxyphenolate (2 g) to DMSO (25 ml) and 

25 stir overnight. Partition the product with water/dichloromethane. separate the organic layer and evaporate 
the solvent. Purify the resultant residue on a silica column, eluting with hexan— 20% EtOAchexane. 

Cool to -78* C a solution of the above product in dichloromethane (100 ml) and bubble ozone until a 
blue color appears, then purge with N2 and warm to room temperature. Evaporate the solvent, add ethanol 
(50 ml) and sodium borohydride (1 g) and stir 5 hours. Evaporate the solvent and partition the resultant 

30 residue between water-dichloromethane. Purify the product on a silica column, eluting with CH2CI2— EtOAc. 
Dissolve the above product in dichloromethane. cool to 0*C and add triethylamine (0.7 ml), then add 
methane sulfonyl chloride (0.36ml) In dichloromethane (10 ml) by syringe pump over 25 min. Stir for 15 
min.. wash with water and evaporate the solvent to obtain 4(R)-(2-chIoro-4-methoxyphenoxy)-methyl-6(R)-(2- 
(methylsulfonyloxy)ethyll-2.2-dimethyl-3a.4.6.6a-tetrahydro-3a(R).6a(S)-furo[3.4-d]-1.3-dioxole. 

as (b) Combine the product of step (a) (0.240 g) in DMF (5 ml) with 2N-ben2oyI uracil (0.475 g) and 
cesium carbonate (0.492 g). Stir for 4 days and purify the resultant product on a silica column, eluting with 
CH2Cl2-*20%. 30% and 40% EtOAc/CH2Cl2 -'EtOAc to obtain the title compound. FAB/QlyThio-MS: mz 
453 (M + 1). 

40 

EXAMPLE 92 



«R)-(2-chIoro-4-methoxyphenoxy)methyl-3(R),4(S)-dihydroxy-5(R)-[2-(2.4-dioxo-1.2,3.4-tetrahydropyrjmidin-1-yl)- 

ethyl]tetrahydrofuran 



Treat the compound prepared in Example 91 in a manner similar to that described in the last paragraph 
50 of Example 90. step (b) to obtain the title compound, [o]o « +49.9. 1% in MeOH. 1 ml cell: FABGIyThio- 
MS:m/z413(M + 1). 



EXAMPLE 93 ' 

55 



5(R)-(2-(1-imidazolyl)ethyl]-3(R),4(S)-dihydroxy-2(R)-(2-chloro-4-methoxyphenoxy)methyltetrahydrofuran hydro- 

59 
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chloride 



Combine the product of Example 91. step (a)(0.125 g) and sodium imidazole (0.5 g) in DMF (5 mi) and 
stir for 72 hours. Evaporate the solvent and partition the resultant residue with water-dichloromethane. 
Evaporate the solvent and purify the residue on a silica column, eluting with 50% 
EtOAc/CH2Cl2^ElOAc--10% CHaOH/CHzCfe. 

Add 15 ml 0.1 N HCI to the product (100 mg) and let stand 72 hours at room temperature. Lyophilize to 
obtain the title compound, [afc » +22.4. 1% in CHaOH. 10 cm cell. 



EXAMPLE 94 



2(R)-[2-(2-chloro-4-methoxyphenoxy)ethyl>3(R),4(S)Kiihydroxy-5(Rh(2-chloro-4-methoxypheno^^ methyl 

tetrahydrofuran 



20 Add the product of Example 91. step (a) (0.20 g) and sodTum 2-chloro-4-methoxyphenoIate (0.350 g) to 
DMSO (15 ml) and stir overnight. Partition with water/dichloromethane, evaporate the organic layer and 
purify the resultant residue on a silica column, eluting with CH2Ci2-*EtOAc. 

Heat the above product to 80 *C in 80% acetic acid overnight Partition the resultant product with 
water/dicloromethane and purify on a silica column to obtain the title compound, [aJo = +26.7, 1% in 



25 methanol. 



EXAMPLE 95 



2(RH2-(adenin-7-yl)ethyll-3(R).4(S)-dihydroxy-5(R){2-ch!oro-4-methoxyphenoxy)methyl tetrahydrofuran 

To benzoyl adenine (1 g) in DMF (10 ml), add sodium hydride (50/50 in o\\) (0.225 g) and stir. Add the 
product of Example 91. step (a){0.5 g) In DMF (10 ml) and stir, then heat to 50* C for 18 hours. Remove the 
DMF under high vacuum, partition the residue with CH2Cl2/water. separate the organic layer and evaporate 
the solvent. Purify «ie resultant residue on a silica column, eluting with 100% EtOAc to give a mixture of 
isomers. 

40 To the mixture, add methanol (25 ml) and potassium carbonate (3 g) and stir overnight Evaporate the 
solvent extract with water/CHsCb and purify the resultant residue on a silica column, eluting with EtOAc to 
obtain 2 fractions. 

Heat a solution of the more polar fraction in 85% aqueous acetic acid for 24 hours. Remove the solvent 
under N2 and purify the resultant residue on a silica column, eluting with CH2Cla-10%. MeOH/CHjCIa to 
45 obtain the title compound. Wo » +35.2, 1% in MeOH. 

EXAMPLE 96 

so 

5(R)-{2-chloro-4-methoxyphenoxy)methyl-3(R). 4(S)-dihydroxy-2(R)-[2-(N-benzimidazolyl)ethyl]tetrahydrofuran 

55 Combine the product of Example 91. step (a) (0,20 g) and benzimidazole (0.20 g) in DMSO (10 ml), add 
cesium carbonate (0.70 g) and stir 48 hours. Partition the product with CH2Cl2/water. evaporate the solvent 
and purify the resultant residue on a siiica column, eluting with CHaCU-^EtOAc. 

Dissolve the above product (0.150 g) in 85% aqueous acetic acid (10 ml) and reflux overnight Remove 
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solvent under N2. add methanol (20 ml) and potassium carbonate (2 g) and stir for 2 hours. Evaporate the 
solvent and purify the resultant residue on a silica column, eluting with EtOAc-5% CH3OH/EIOAC to obtain 
the title compound, [a]o » +36.1. 1% in MeOH. 



EXAMPLE 97 



7(S(Sh[2-{1-lmldazolyl)ethyl]-3{R).4(S)-dlhydroxy2(R>-(2-^hloro-4-methoxyphenoxy)methyltetrahydrofuranh 

chloride 



IS 



20 



8S 



30 



35 



(a) Dissolve ribose acetonide (150 g) in dichlcromethane (2.5). add P2O5 (113 g) and stir for 2 houre. 
Add celite and filter, wash with 23% aqueous NaOH(l/1). then water, dry and filter through silica. Purify the 
product on a sifica column, eluting with hexane-50% EtOAchexane. 

Add the resultant residue (48 g) to acetonitrlle (50 mO. add allyltrimethyl silane (200 ml) and cool to 
•78* C Add trimethylsilyloxytriflate (240 ml), warm to room temperature and stir overnight Pour the reaction 
mixture into 500 g ice. stir for 15 min. and separate the layers: wash the aqueous layer 3X with 
dichloromethane. saving and combining the organic layers. Evaporate the water, extract the residue with 
acetone, filter and adjust volume to 1/1 with acetone. Add cone. HCI (10 ml), stir overnight then neutralize 
with potassium carbonate. Evaporate the solvent, extract the residue with CH2Cl2:hexane (1:1) and 
evaporate the solvent To the combined dichloromethane layers from above, add methanol (500 ml), water 
(50 ml) and cone. HCI (20 ml), stir overnight and add potassium carbonate to neutralize. Evaporate the 
solvent partition with CHzClz/water and evaporate aqueous layer to obtain a residue. Exfract the residue 
with acetone, stir, neutralize and extract as above. Combine the crude products and purify by HPLC (silica. 
20/80 EtOAotexane). [ob • -9.1. 1% in CHCb. Treat the resultant cis isomer in a manner similar to that 
described in Example 91. step (a), paragraphs 2 to 5. to obtain 5(S).[2-(1-methanesulfonate)ethylh2(R)-(2- 
chloro-4-methoxyphenoxy)methyl-2.2-dimethyl-3a.4.6.6a-tetrahydro-3a(R).6a(S)-furo-[3.4-d>1.3^ioxole. 

(b) Add the product of step (a) (0.150 g) and sodium imidazole (0.50 g) to DMF (5 ml) and treat in a 
manner similar to that described in Example 93 to obtain the title compound. [a]o =-26.0. 1% in MeOH. 
HCI salt 

EXAMPLE 98 



2(R)-(2K:hloro^methoxyphenoxy)methyl-3(R).4(S)-dihydroxy-5(SH2(N-benzimidazolyl)ethyl]tetrahydrofuranhy- 

drochloride 



40 



45 



so 



Treat the product of Example 97. step (a) in a manner similar to that described in Example 98. first 

"^'^Heafthe resultant product (0.220 g) to 80* C in O.IN HCI (50 ml) for 4 hours: add NaOH to pH 11. 
saturate with NaCI; extract with dichloromethane. then EtOAc. combine the extracts and evaporate the 
solvent React the resultant residue with 1 eq of 0.1 N HCI and lyophllize to obtain the title compound. Wo 
= -21.1. 1% in methanol. HCI salt 

EXAMPLE 99 



sUZ and 4)-hydroxy-5(S)-(2-(i-imlda20lyl)ethylh2)(R)-(2-chloro^methoxyphenoxy)methyl-tetrahydrofuran hydro- 

chloride 
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(a) Combine 2(R)-(2-chlorch4-methoxyphenoxy)methyl]-3(R).4(S)-dlhydroxy-5(SH2-(suIfonyl)^^^ 
.tetrahydrofuran (1.18 g) with trimethyl orthoformate (2 ml) and pyrldinium tosylate (12.7 ml) In dich- 

loromethane (10 ml) and stir for 24 hours. Evaporate volatlles with Na, partition the resultant residue with 
water/dichloromethane and purify the dichloromethane residue on a silica column, eluting with 
6 EtOAc:hexane. 

To the resultant product, add acetic anhydride (25 ml) and heat at 140* C for 20 hours. Evaporate the 
solvent and purify the residue on a silica column, eluting with 25% EtOAc/hexane to obtain 5(S)-[2-(1- 
methane sulfonIyoxy]-2(R)-{2-chioro-4-methoxyphenoxy)methyl-2,5-dihydrofuran. 

(b) Combine the product of step (a) (0.645 g) and 3-chloroperoxybenzoic acid (1.6 g) in dich- 
w loromethane (5 ml) and stir overnight Extract with dichloromethane, wash with 5% Nal, NaaSaOa and 

NaHCOs, evaporate the dichloro-methane and purify the resultant residue on a silica plug, then a silica 

column, eluting with 25% and 50% EtOAc/hexane. Repeat purification on a silica column eluting with 30% 

EtOAc/hexane to isolate 2 isomers, A (less polar) and B (more polar). 

Add isomer A (0.071 g) and Nal (1 g) to acetone (20 ml) and stir overnight Evaporate the solvent 
75 extract the resultant residue with dichloromethane, wash with resultant residue with dichloromethane, wash 

with dilute sodium thiosulfate and evaporate the organic layer. Treat isomer B (0.090 g) in a similar manner. 
Combine the above product (Isomer A) with sodium imidazole (0.10 g) in DMF (2 ml) and stir overnight 

Partition the product with water.dichloromethane, then purify the resultant residue on a silica column, eluting 

with CHaCb— 10% CH3OH/CH2CI2 Treat isomer B in a similar fashion. 
20 Add the product of the above paragraph (isomer A) to THF (5 ml), add superhydride (0.5 ml) and stir for 

1 hour. Add 10% NaOH (1 ml) and hydrogen peroxide (1 ml of a 30% solution), stir for 1 hour and purify 

the resultant product on a silica column, eluting with CH2CI2— 10% CHaOH/'CHaCla. MS: m/z 352 (M* + 1). 

Treat isomer B in a similar manner (MS;m/z 352 (M* ^ 1). 

25 

EXAMPLE 100 



30 5(S)-[2-(1-imidazolyl)ethylh2(R)-(2-chloro-4-methoxyphi9n6xy)methyl-2.5-dihydrofuran hydrochloride 



Add sodium imidazole (0.05 g) to the product of Example 99, step (a) (0,10 g) in DMF (2 ml) and stir for 
60 hours. Partition the product with water/dichloromethane, and evaporate the solvent to obtain the title 
35 compound, MS: m/z 337 (M* +1). 

EXAMPLE 101 

40 

5(R)-[2-{1-imidazolyI)ethyI]-2(S)-(2-chloro-4-methoxyphenoxy)methyl-tetrahydrofuran, hydrochloride 



45 In a vial, add ethanol (1 ml) to the product of Example 100 (0.050 g) and add PtO (0.025 g). Place a 
balloon filled with Ha gas over the mouth of the vial and stir overnight Purify the resultant product on a 
silica column, eluting with CH2Cl2-5% methanol/CHzCb. Add 0.1 N HCI (2 ml) to the resulting product and 
lyophilize to obtain the title compound. MS: m/z 339 (M'' +1). 

50 

EXAMPLE 102 



1 -[6-(4-acetylphenoxy)hexyl]imidazole hydrochloride 



Combine p-hydroxyacetophenone (3 g). acetone (60 ml), 1.6-dlbromohexane (10.75 g) and potassium 
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carbonate (6 g) and reflux for about 60 hours. Reduce the volume of acetone, add dichloromethane, extract 
with water and brine, dry over NaaSO* and distill product at 0.05mm, head temp. 175 C. 

Add the distilled product (2 g) to DMF (20 ml), add sodium imidazole (1.8 g) and stir overnight Extract 
the resultant product with dichloromethane, wash with water and- brine, dry over Na2S04. evaporate the 
5 solvent and purify the resultant residue on a silica column, eluting with CHaCb— 1.2 and 3% MeOH/CHaCfe. 
React the above product (0.125 g) with 1 eq. 0.1 N HCI and lyophilize to obtain the title compound. 
FAB/Gly-Thio-MS: m/z 287 (M* +1), hydrochloride salt. 



EXAIWPLE 103 



1 -[6-(4-(1 -hydroxyethy l)phenoxy)hexyl]imida20le hydrochloride 

IS 

Add the product of Example 102 (0.20 g) to ethanol (10 ml), add sodium borohydride (0.053 g) and stir 
3.5 hours. Reduce volume of ethanol under i^. add dichloromethane, wash with water and brine, dry over 
NazSO* and evaporate the solvent. React the^ resultant product (0.02 g) with 1 eq. 0.1 N HCI to obtain the 
20 title compound. FAB/Gly-Thio MS: m/z 289 (M* +1), hydrochloride salt 

EXAMPLE 104 



1 -[6-(4-carbamy lphenoxy)hexy I Imidazole hydrochloride 

In a manner similar to that described in Example 102. substitute 4-hydroxy benzamide for the 
acetophenone and add methanol during extraction to obtain the title compound, FAB/Gly-Thio-MS: raz 288 
(M* +1). hydrochloride salt. 

EXAMPLE 105 



In a manner similar to that described in Example 85. substitute the following substituted phenols for the 
benzyl alcohol to obtain the compounds named below: 

40 

Substituted phenol: 

(a) 2,4-dichlorophenol 
45 (b) 4-chloro-3-methylphenol 

(c) 2-chloro-5-methylphenol 

(d) 2-chloro-4.5-dimethylphenol 

(e) 4-chIoro-3.5-dimethylphenol 

(f) 2,4-difluorophenol 

50 (g) 4-chloro-2-methylphenol 

(h) 4-chloro-2.e-dimethylphenol 
(I) 2-chloro-6-methylphenol 

(i) 2-bromo-4-methylpheno! 
(k) 2.6-dichlorophenol 

55 

Products: 

(a) l-[6-(2,4-dichlorophenoxy)hexyl]imidazole hydrochloride, MS: m/z 313 (M + 1). hydrochloride 
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(b) 1-[6-(4-ch!oro-3-methylphenoxy)hexyl]imlda2ol8 hydrochloride, MS: m/z 293 (M^ +1). hydrochloride 

(c) 1-[6-(2-chloro-5-methyIphenoxy)hexyl]imlda2oIe hydrochloride. MS: m/z 293 (M + 1), hydrochloride 

(d) 1-[6-(2-chloro-4,5-dlmelhylphenoxy)hexyl]imidazo!e hydrochloride. MS: m/2 307 (M +1), hydrochlo- 
ride « 

(e) 1-[6-(3,5-dimethyI-4-ch!orophenoxy)hexyi]imida2ole hydrochloride. MS: m/z 307 (M +1) 

(f) l-[6-(2,4-difluorophenoxy)hexyl]imidazole hydrochloride, MS m/z 281 (M + 1) 

(g) i-[6-{2-methyl-4-chlorophenoxy)hexyl]im!da20le hydrochloride, MS: m/z 293 (M + 1) 

(h) 1-[6r(2.6-dimethyl-4-chlorophenoxy)hexyl]imidazole hydrochloride, MS: m/z 307 (M + 1) 

(i) l-[6-{2-chloro-6-methylphenoxy)hexyl]imida2ole hydrochloride, MS: m/z 293 (M + 1) 
(j) l-]6-(2-bromo-4-methylphenoxy)hexyl]imida2ole hydrochloride, MS: m/z 337 (M + 1) 
(k) 1-[6-(2,6-dichlorophenoxy)hexyl]imidazole hydrochloride. MS: m/z 313 (M +1) 

EXAMPLE 106 



1-[6-(2-chloro-5-hydroxyphenoxy)hexyl]lmida2ole 

(a) Add 6-(2-chIoro-5-methoxyphenoxy)hexyM -iodide (10.020 g) and iodotrimethylsilane (0.10 g) to 
dichloromethane (100 ml) and reflux for 4 days. Evaporate the solvent and purify the resultant resiude on a 
silica column. 

(b) Add imidazole (25 g) and NaOH (15 g) to DMF (250ml) and stir for 1 hour. Add the product of part 
(a) (8.65 g) and stir overnight Evaporate the solvent, partition the resultant residue with 
water/dichloromelhane (adjust aqueous layer to pH 7 with potassium phosphate), separate organic layer and 
evaporate solvent. Purify the resultant residue on a silica column to obtain the title compound. MS: nvz 295 
(M* +1): 

Claims 

1. A compound represented by formulas I and 11. 

I II 

and pharmaceutically acceptable acid addition, basic addition and quartemary amine salts thereof and 
pharmaceutically acceptable solvates thereof, wherein 

each 2 is independently tetiary butyl; phenyl: naphthyl: adamantyl; substituted phenyl, wherein the 
substituents are one or more of halogen, lower alI<oxy. phenoxy. nitrile, nitro. phenylsulfonyl, toweralkylsul- 
fonyl, oxazol-2-y!. lower aIi<anoyl. benzoyl, lower alkoxycarbonyl. lower alkyl. lower alkylthio, phenyl, 
phen'yiaminothiocarbonyl, lower alkylaminothlocarbonyl. hydroxylminoloweralkyl. hydroxyloweralkyi or car- 
bamyl; or 4 to 6 membered unsubstituted or substituted heterocyclic ring containing at least one nitrogen 
with the remaining member of the ring being at least one carbon, and optionally sulfur or oxygen, wherein 
the substituents are one or more of carboxyl. hydroxymethyl. lower alkyl, loweralkylcarbonyl or aryl lower 
alkyl: 

X and Y are each independently a bond, -0-, 
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OCH3 



-S-, -SO2-, -N-, -ft-e-,. -rH-. f -H— 4- , -fi- , -i- 

O OH 
-It- , -CH- or " 

each Q is independently a divalent substituted or unsubstituted. straight or branched chain lower alkanediyi, 
lower alkanediyl-cycloalkanediyl-lower alkanediyi, lower alkenediyl. lower alkynedlyl, phenylene, 
dihydrofurandiyl, loweralkanediyl-dihydrofurandiyl-loweralkanediyl. tetrahydrofurandiyl. tetrahydropyrandiyl. 
loweralkanediyl-tetrahydropyrandiyl-loweralkanediyl or loweralkanedlyl-tetrahydrofuranediyl-loweralkanediyl. 
wherein the substituents are one or more of hydroxy, ketalized adjacent hydroxys, epoxy, fluorine, chlorine, 
azide. or amino: 

W is a monovalent substituted or unsubstituted aryl group, wherein the substituents on the aryl group are as 
defined above for Z wherein Z is substituted phenyl, or an unsubstituted or substituted heterocyclic single 
or fused ring containing from 4 to 10 ring atoms, at least one hetero atom of which is a nitrogen atom and 
the remaining ring atoms being at least one carbon and optionally sulfur or oxygen, wherein the substituents 
on the heterocyclic ring are one or more of hydroxy. 0x0. amino, carbamoyl, carboxyl. nitrile. nitro. lower 
alkyl. loweralkoxycarbonyl. halogen, sulfamyl, loweralkoxycarbonylloweralkyl. loweralkythio, lower alkoxy, 
hydroxy loweralkyi, amino loweralkyi, carboxy loweralkyl. guanidino. thioureido. lower alkyl sulfonylamino. 
aminocarbonylloweralkyi, allyloxycarbonylmethyl or carbamoyloxyloweralkyl. with the proviso that W cannot 
be substituted or unsubstituted isoxazolyl. and with the further proviso that when Z is 2-chloro-4- 
methoxy phenyl, X is -O-. Q is Cs-C? alkanediyi and Y is a bond, W is not imidazolyl substituted at positions 
2. 4 and 5 with 1-3 substituents independently selected from the group consisting of hydrogen, hydrox- 
yloweralkyl. nitro. loweralkoxycarbonyl, lower alkyl and amino methylene; 
W' is divalent W. 

2. A compound of Claim 1 represented by the formula 
Z-X-Q-W 

and pharmaceutlcally acceptable acid addition salts thereof, wherein 

Q is lower alkanediyi of 5. 6 or 7 carbons; lower alkynedlyl of 6. 7 or 8 carbon atoms; methylcyclohexyl- 
methyl: tetrahydrofurandiyl; or (Ci-C2)loweralkanediyl-tetrahydrofurandiyKCi-C2)-loweralkanedlyl, wherein 
the tetrahydrofuran ring is substituted with 0-2 hydroxy groups; 

W is unsubstituted or substituted imidazol-1-yl. purln-9-yl. imlda2ol-2-yl. wherein said substituents are one 
or more of loweralkyi, hydroxyloweralkyi, nitro. loweralkoxycarbonyl, carboxymethyl or amlnocarbonyl- 
methyl; 

O NOH 
X is a bond, -0-, or -C- ; and 

a 

"f-f-Q- v-Q- { 




CI 



provided that when Z Is 2-chloro-4-methoxyphenyl. X is -0-. Q is Cs-C; alkanediyi and Y is a bond. W is 
not imidazolyl substituted at positions 2. 4 and S .with 1-3 substituents Independently selected from the 
group consisting of hydrogen, hydroxy-loweralkyi, nitro. loweralkoxycarbonyl and amino methylene. 
3. A compound of Claim 1 represented by the formula 
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5 




and pharmaceutically acceptable acid addition salts thereof, wherein 

Ri. Ra and R3 are each independently hydrogen or lower alkyl with the provisos that at least one of Ri, Ra 
and R3 is lower alkyl. and when one of Ra and R3 is lower alkyl. the other is hydrogen. 
4. A compound of Claim 1 represented by the formula 
2-X-Q-Y-W 

pharmaceutically acceptable acid addition salts or quarternary amine salts thereof, wherein 
2 is phenyl; substituted phenyl wherein the substituents are independently one or more of halogen, lower 
alkylthio, loweralkylsulfonyl, lower alkoxy. oxa2o!-2-yl, phenoxy; imidazo-l-yi; lower aikyi substituted 
imidazo-1-yl: or lert-butyl: 
. X is a bond, -0-. 



Q is lower alkanediyi of 5. B or 7 carbon atoms optionally substituted by -OH; loweralkynediyi of 6-8 carbon 
atoms; methylcyclohexylmethyl; tetrahydro furandiyi; or (Ci-C2)ioweralkanediyl-tetrahydrofurandiyl-Ci-C2 
loweralkanediyi; wherein the tetrahydrofuran ring is substituted by 0-2 hydroxy groups; 
Y is a bond; 

W is imidazoM-yl; substituted imidazol-1-yl wherein the substituents are independently one or more of 
lower alkyl, hydroxyloweralkyi, aminoioweralkyi or loweralkoxycarbonyl; imidazol-2-yl. imida2ol-4-yl; 
imidazol-5-yl; substituted imida20l-2-yl. -4-yl or -S-yl. wherein the substituents are Independently one or 
more of lower alkyl or allyloxycarbonyl metiiyl; pyrroIidin-1-yl; benzimidazol-1-yl; 1 .4-dihydro-4-oxo-7- 
methyM,8-3-carboxyl-naphthyridin-1-yI; purln-9-yl; pyridln-2-yl; pyrazol-l-yl; or ben2imida20l-2-yl. with ttie 
proviso that when 2 is 2-chloro-4-methoxyphenyl. X is -0-. Q is C5-C7 alkanediyi and Y is a bond, W is not 
imidazolyl substituted at positions 2, 4 and 5 with 1-3 substituents independently selected from tiie group 
consisting of hydrogen, hydroxyloweralkyi. nitro. loweralkoxycarbonyl.and amino metiiylene. 
5. A compound of Claim 1 represented by the formula 
2-X-Q-W 

and pharmaceutically acceptable acid addition salts or quarternary amine salts thereof, wherem 



20 




-NH-or -SO2- 



45 



50 



H is 
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R* is hydrogen, loweralkyi or hydroxy lower alkyl; 
RS is loweralkyi; 

R« and R^ are independently one or more of hydrogen, loweralkyi. aminoioweralkyi or nitro; 
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o 

f 

jjOH |0CH3 H fH 

is -e- , -C- , -S-, -0-, -c- or -CH-; and 

Q is lower all<anediyl of 5. 6 or 7 carbon atoms optionally substituted by -OH; tetrabydrofurandiyi: or (C- 
C2)loweralkanediyl-tetrahydrofurandiyl-(C,-C2)-loweraikanediyl. wherein the tetrahydrofuran ring is substi- 
tuted with 0-2 hydroxy groups, with the proviso that when Z is 2-chloro-4-methoxyphenyl. X is -0-. Q is Cs- 
Ci alkanediyi and Y is a bond. W Is not imidazolyl substituted at positions 2. 4 and 5 with 1-3 substituents 
independently selected from the group consisting of hydrogen, hydroxytoweralkyl. nitro. loweralkoxycar- 
bonyl and amino methylene. 

6. A compound-otCiaim 1 selected from the group consisting of: 
1 -[7-(2-chloro-4-methoxyphenoxy)octyl]imida2ole hydrochloride: 
N-{2-chloro-4-methyiphenyl}-6-(1 H -l-imida2olyl)hexanamide hydrochtoride: 
N-(2-chloro-4-methylphenyl)-N-methyl-e-<1 -imida20lyl)-1 -hexanamine hydrochloride: 
N-(2-chloro-4-methylphenyl)-N-methyl-6-(1-imida20lyl)hexanamide hydrochtoride; 
N-(2-chloro-4.melhy lphenyl)-6-(l -imidazoly !)-l -hexanamine hydrochloride: 
1-f6-(3,5-dimethoxyben2yloxy)hexyllimida20le hydrochloride; 

2{R)-[2-(2-chloro-4-methoxyphenoxy)ethyl]-3(R).4(S)-dihydroxy-5(R)-(1-imida2olylmethyl)tetrahydrofuran hy- 

jRH2-(2-chloro-4-methoxyp^ 4(S)-dihydroxy-5(RHl-(l.2.4-tria20lylmethyiy- 

Itetrahydrofuran: . , ^ u. 

2(S)-t2-(2-chtoro-4-methoxyphenoxy)ethyl>5(SM1-imidazolylmethyl)tetrahydrofuranhydrochlonde. 

2(S)-f2-(2-chloro-4-methoxyphenoxy)ethyl]-5(S)-(1-imida20lylmethy!)-2.5-dihydrofuranhydrochlonde: 

2(RH2-(2-chtorc-4-methoxyphenoxy)ethyll-3(R).4(S)-dihydroxy-5(R)-2.4-dioxo-l.2.3.4-tetrahydropyrimidin-1^ 

vDmethyl tetrahydrofuran: « » , ^ • 

2(R)-(2-chtoro-4-methoxyphenoxy)methyl-3(R).4(S)-dihydroxy-5(R)-l2-(2.4-dioxo-1.2.3.4-tetrahydropynmidin- 

i-yl)ethyl]tetrahydrofuran: ...... w j *. k.. 

5(RH2-(1-imidazolyl)ethyl]-3(R).4(S)-dihydroxy-2(RH2-chloro-4.methoxyphenoxy)methyltetrahydrofurar^ "^y* 

2(RH2-(2-chtoro-4.methoxyphenoxy)ethyl]-3(R).4(S)-dihyhydroxy-5^^^^ 

2mH2S^-7-yl)ethyll-3(R).4(S)-dihydroxy-5(R)-(^^ 

5(R)-(2-chloro-4-methoxyphenoxy)methyI-3(R).4(S)-dihydroxy-2(RH2-(N-ben2imidazolyl)ethyl]- 

5m2-0°imiT«olyl)ethyl]^^ 
2(RH2-chtoro^.methoxyphenoxy)methyl-3( 

{3t^d'^4Thydroxy-5(S)-t2-(1-imkJa20lyl)ethyi]-2)(RH2-chtoro-4-methox^^ hy- 
Isfa-lf-tmidazolyOethyl^^ 

5(R)-l2-<1-imidazoIyl)ethyll-2(SH2-chtoro-4-methoxyphenoxy)methyl-tetrahydrofuran. hydrochtoride: 

1 .[6-(4-acetylphenoxy )hexy ijimidazoie hydrochloride; 

1 -[6-(4-(l -hydroxyethyl)phenoxy)hpxy Ijimidazole hydrochloride: 

1 .[e-(4-carbamylphenoxy)hexyl]lmlda2ole hydrochloride: 



67 



EP 0 407 217 A1 



1 -[6-(2,4-dichlorophenoxy)hexyl]imida2ole hydrochloride; 

1 -[6-(4-chloro-3-methy Iphenoxy)hexy!]imida20le hydrochloride; 

1 •[6-(2-chloro-5-methyiphenoxy)hexyi]imidazole hydrochloride; 

1-[6-(2-chloro-4,5-dimethylphenoxy)hexyl]im!da20le hydrochloride; 
5 1 -[6-(3.5-dimethy I-4-chIorophenoxy)hexyl]imida2o!e hydrochloride; 

1 -[6-(2,4-dif luorophenoxy)hexyl]lmida2ole hydrochloride; 

1 -[6-(2-methy!-4-chlorophenoxy)hexy IJmidazole hydrochloride; 

1-[6-(2,6-dlmethyl-4-chlorophenoxy)hexyl]imida20le hydrochloride; 

1 -[6-(2-chloro-6-methy lphenoxy)hexy nimidazole hydrochloride: 
10 l-]6-(2-bromo-4-methylphenoxy)hexyl]imidazoIe hydrochloride; 

1-[6-(2.6-dichIorophenoxy)hexyl]imlda2ole hydrochloride; and 

1 -[6-(2-chloro-5-hydroxyphenoxy)hexy I] imidazole. 

7. A pharmaceutical composition comprising, as the active ingredient, a compound defined in any one of 
Claims 1-6 and a pharmaceutically acceptable carrier. 
15 8. The use of a compound defined In any one of Claims 1-6 for the manufacture of a medicament for use in 
treating viral Infections or inflammation, or for inhibiting platelet activating factor. 

9. A method for treating viral infections or inflammation, or for inhibiting platelet activating factor comprising 
administering an effective amount of a compound defined in any one of Claims 1-6. 

10. The use of a compound defined in any one of Claims 1-6 for the treatment of viral infections or 
20 inflammation, or for inhibiting platelet activating factor. 

11. A process for producing a compound of fomriulas I or II as defined In Claim 1 characterized In that 
either 

(A) to produce a compound of formula I. a compound of the formula 
Z-X-Q -U 

25 wherein Z and X are as defined in claim 1, 

q' Is the same as Q defined In claim 1. or. provided Q In formula I is to contain at least one of the groups 

•CH- 

wherein each R is independently hydrogen or lower alkyl, Q may also be the same as Q defined in claim l 
30 minus at least one of the groups • ^ H-, and 

L' is a leaving group, with a compound having the formula 
L2.Y -w' 

wherein is a leaving group, 
35 w' is as defined for W in claim 1 or a tautomer thereof, and 

Y is the same as Y defined in claim l. or. provided Q In formula I is to contain at least one of the groups 
-C H- 
k 

wherein each R is independently hydrogen or loweralkyi, Y may also be the same as Y defined in claim 1 
40 plus at least one of the groups • C H-; or 

b 

(B) to produce a compound of formula II, at least one compound of the formula 
Z-X-Q -U 

wherein Z. X, Q' and V are as defined above is reacted with a compound of the formula 
45 L3-y'-wV-L* 

wherein and are leaving groups, 

each y' is independently as defined above, and 

w" is divalent W, as defined above or 

(C) to produce a compound of formula I, wherein Z and W are the same and X and Y are the same, 
50 reacting a compound of the formula 

L2-y'-W* ^ 

wherein y' and w' are as defined in previously and 
is a leaving group, with a compound of the formula 

55 Wherein and are leaving groups and 

q' is divaleril q' as defined above, wherein in the above processes, any reactive groups are protected if 
necessary or desired, 

the above processes followed if necessary or desired by 
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(i) removal of any protecting groups. 

(li) conversion of a compound so produced to another compound of formula I or II, 

(Hi) if more than one compound of formulas I or 11 is produced, separation of the compounds so 

produced, or 

(iv) conversion of any of the compounds so produced to an acid addition, basic addition, or quaternary 
amine salt or pharmaceuticaily acceptable solvate thereof. 
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